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mulH-unit cables 
made to suit your 


requirements 


Here’s a unique opportunity for radio-equipment 
manufacturers needing special multi-unit low-loss cables... ! 
Let BICC design and manufacture them to meet your require- 
ments. Our engineers have had extensive experience in this 
field and can also place at your disposal the vast research and 
production facilities of the BICC organisation. 

BICC have designed and produced numerous multi-unit 
cables to meet specialised needs including flexible cables for 
electronic equipment. Some of these are shown below. 


Write to us and let us assist you with your problems. 


Multicore polythene- Double-quad Multicore polythene Polythene-insulated 

insulated and polythene-insulated nsulated§ P.V.¢ P.V.C sheathed multi- 

sheathed T/V Camera audio-frequency sheathed flexible T/\ core cable for film 
Cable. cable. Camera Cable studio use, 


multi-unit 
LOW-LOSS CABLES 


BRITISH INSULATED CALLENDER'’S CABLES LIMITED 
NORFOLK HOUSE, NORFOLK STREET, LONDON, W.C.2 
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ROSS 
DEPENDE 


MODEL 7 UNIVERSAL 
AVOMETER 


The world’s most 

widely used combina- 

tion electrical measuring 

instrument ; it provides 

50 ranges of readings 

(current, voltage, 

resistance, capacity, 

power output and 

decibels) on a 5-inch hand-calibrated 
scale. An automatic overload cutout 
safeguards it against misuse. It is 
compact, portable and self«contained 
and the small power consumption 
(the total resistance of the instrument 
is 500,000 ohms) makes this meter 
particularly suitable for all radio and 
electrical testing. 


Weight: opin," ” £19 ; 10s. 
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Dy Sr Neud ded 


EXPEDITION 
Relies 


AZ 


AVO' INSTRUMENTS 


First of its kind in Polar history, 
the Norwegian-British-Swedish Antarctic 
expedition is spending 24 years far beyond 
the ice-girdled coasts of a region where 
man has not hitherto set foot. A primary 
aim of the explorers, who are fully equipped 
for scientific research, will be a complete 
meteorological survey which may show why 
the world is growing warmer. 


Radar is included in the modern sur- 
veying apparatus, and at the request of 
Mr. G. de Q. Robin, the British party’s 
Australian Radar expert, we have provided 
an ‘‘Avo’’ Electronic TestMeter and two 
Model 7 Universal AvoMeters. We are 
honoured that ‘‘ Avo’’ instruments have 
been chosen for such important work under 
conditions so exceptionally exacting. 


The AVO 
ELECTRONIC 
TESTMETER 


Robust and = ae 
this is a range 
instrument combining 

sensitivity of a 
delicate galvanometer 
with the sturdiness of 
an 


meter. — Basically 

highly stable D.C. Valve Millivoltmeter, 
it can be quickly set up for any test 
requiring accuracy and — @ load- 
ing on the circuit. A well designed 
H.F. probe enables readi to be made 
at frequencies up to 200 Mc/s. Operates 
on JOU-E2EN. and 200-260V., 50-60 c/s 
A.C 


Size : 12}in. x Yin. x Shin. 
Weight : 124 ibs. £35 


PRE CISION ELECTRICAL TESTING INSTRUMENTS 


fully descriptive pamphlets on application to the Sole Proprietors and Manufacturers : 


She AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO.LID. 
WINDER HOUSE* DOUGLAS STREET~ LONDON:S.W.1 Je/ephone: V/CTORIA 3404/9 


! 
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ALONG THE WAY...0F 7}V4 
You Can Ship Almost Anything Anywhere 
by TWA AIR CARGO 


ELECTRICAL EQUIPMENT, including radio 

and television parts, is more and more commonly being 

shipped, these days, via TWA. Damage to fragile 

components is minimal because handling is minimised, 

and because the loading has to be skilled. The lighter 

packing requirement saves time, labour, material and : soe The agen nay to — 

. ‘ ae ge ig, 4-engined, all-cargo 7A ships 

cost on all such cargo. =e * depart every week from important indus- 
trial centres . . . assure prompt deliver- 


. © ies from these and connecting cities to 

any point in U.S.A. Low rates. Fast 

fl Ou | via service. Whenever you have a shipping 
problem ... ask TWA for help. Get 

rates, schedules, shipping details today. 

YOU SAVE MONEY—crating costs, insurance See your shipping Agent, or call TWA 


costs, warehouse costs 


YOU SAVE TIME—days, weeks, even months. You ‘ ik 
get goods to markets safely at low cost - _ > 
YOU SAVE WORK—simplify your shipping 


problems. Make one call . get one air waybill, one 
invoice. Save filing, paper work, worry 


YOU INCREASE SALES—sh ats : 
fast. . ahead of cupehios ~ benefit All TWA flights sual d Air Cargo and Air Mail 


oan See Sane ee 200 PICCADILLY, LONDON, W.|. Tel.: Regent 321! 


TRANS WORLD AIRLINES 


U.S.A. * EUROPE - AFRICA - ASIA 


SILVERED MICA 
CAPACITORS 


STABILITY RADIO COMPONENTS L® 


COMMERCE ESTATE, WOODFORD AVENUE, LONDON, E.18. Telephone BUCKkhurst 6501/2 
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Fasten the plastic emblem of this car heater securely 
to the main body in one operation. 

SOLUTION : 

Spire Tubular Clips Type SCL snapped into main 
body. Plain plastic studs moulded as an integral part 
of the emblem. Studs are pressed into clips as a final 
operation. The unique spring action of the fastener 
fixes the emblem with a permanent lock. 


THATS FIXED THAT- FASTER, CHEAPER, BETTER 


Just another case where a Spire fastener made the use of bolts, washers, nuts and 


the fiddling assembly with screwdriver and spanner quite unnecessary. There are 


thousands of similar cases. And the amount of assembly time and cost saved by a 


little thought plus a Spire fastener is often staggering. Why don’t you see what 


Spire, the fastest thing in fastenings, can do for you? Write direct to us! 


PC SPEED NUTS 


Enquiries to 
Simmonds Aerocessories Limited, Byron House, 7-8-9 St. James’s Street, London, S.W.1. 


HEAD OFFICE & WORKS : TREFOREST, GLAMORGAN. Also BIRMINGHAM, STOCKHOLM & MELBOURNE 
18s 
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for faster production 


Guperspeed 
]]/ ACTIVATED / 


ROSIN CORED SOLDER WIRE 


'@ SOUTH PORT @ HUDDERSFIELD 
~~ @ WIGAN 
LIVERPOOL» SHEFFIELO 


yf. \ 


\ BOSTONe 


(a \ \_ 4 
Op mri 
(a 


—because we have recently completed SS 

demonstrations in the areas shown above, | : 7k me oe 
and proved to dealers and others that the | Savvien gael: 
Model 63A Folded Dipole gives an extra- | 

ordinarily good picture in dis- 

tricts previously regarded as ; . 
‘* black ”’ areas. | Complies with M.A.P. Specification 


The Model 53A has both gain N D.T.D.599 and General Post Office 
AND broad bandwidth and is Specification M.44/C. 

the foremost correctly matched 
high gain Television aerial today. 
Model 63A with l0ft Dural FREE Enthoven Publications filled 
Mast, £10/10/- retail (extra for with valuable technical information on 
16ft. mast £1/8/-). 


Solder and Fluxes. 
Aerialite Limited are the actual 


manufacturers of all Aerial 
Equipment for Radio and Tele- 
vision, and we make a full range 


of | Co-axial and. Alr-spaced _ J. ENTHOVEN & SONS LTD. 
Feeder Cables in our Laboratory 

controlled factories. Lists sup- 
plied on request. 


Solder Manufacturers 


Head Office: 89 UPPER THAMES ST., 
LONDON, E.C.4 Tel.: Mansion House 4533 


Grams: Enthoven, Phone, London. 


Works : 


CROYDON, ROTHERHITHE & DERBYSHIRE 
CASTLE WORKS, STALYBRIDGE, CHESHIRE. 
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I. is now nearly eighteen months since 
we first published details of the Corner 


Ribbon Loudspeaker (1). 


There is evi- 


dence that the use of these loudspeakers 
in a number of leading laboratories is 
undoubtedly resulting in a higher ac- 
curacy in subjective work on the ideal 


The problem of supplying the Corner Ribbon Loudspeaker to 
the public is not easy. The testing of loudspeakers for instance 
becomes increasingly difficule the more the loudspeaker 
approaches perfection. This, cogether with the desirability ot 
some contro! over its installation, severely limits the number 
which can be produced and thereby prohibits general release 
for random trade distribution. Enquiries in the first place 
should be sent direct to us at Huntingdon. 


[2 


Tracing distortion can be divided into three 
separate components. One component can 
(theoretically) be overcome in good pick-up 
design. The remaining two are fundamentally 
present in the recording system used and each 
is a definite though different function of the 
response characteristic. The optimum correction 
varies with the recording and, it appears, can best 
be met by controlling the balance of very high 
harmonics, using just sufficient slope necessary to 
offset the slope or rate at which distortion 
increases with frequency. 


The Q.U.A.D. amplifier complete in two units 


requirements for a monaural 
system (i.e. practical radio and 
record material). 

In our own programme, we have 
used the speaker in an attempt 
to investigate the relationship of 
tracing distortion to the response 
characteristic (2). This analysis 
has resulted in the design of the 
Q.U.A.D. amplifier, the controls of 
which correct for the programme 
or recording IN FULL because 
the compensation for distortion 
is separated from the control of 
balance. 


We suggest you write for the 
Q.U.A.D. booklet. Those skilled 
in the art of acoustics will 
readily appreciate the advan- 
tages of the more important 
developments in the specifi- 
cation detailed therein. 

Since at least one major limi- 
tation is present in reproduced 
sound, it follows that final 
judgment of the whole can only 
be subjective. When listening 
to the Q.U.A.D. amplifier, notice 
particularly how the best pos- 
sible quality is extracted from 
each and every programme and 
recording without upsetting 
correct orchestral balance. 


COUSTICAL 


MUNTINGOON+> HUNTS + TEL:LSBI 


as illustrated £33. 
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It is a fascinating pastime making your own 

personal recordings—and so simple that every- 

one can do it. The amazing Soundmirrot 

Magnetic Tape Recorder will record with perfect fidelity music, from a song to a full 

orchestral score; speech and the fun and frolic of family parties, as wel! as important 

and family events such as weddings. Think of the pleasure these recorded items 
give you when you play them back to entertain the family and your friends. 


Prices from $69.10.0 exclusin 
of microphone 


Call on your local radio dealer and hear you 
own voice recorded, or write for Brochure, 
which gives full details, to the manufacturers. 


THERMIONIC PRODUCTS LTD. 


Head Office : Hythe, Southampton. Phone : Hythe 3265 
4, Newcasile, Giaagow London Showrooms : Morris House, Jermyn St., Haymarket, S.W.1. Phone : Whitehall 6422 


TELEVISION & RADAR 


SQUARE WAVES 


THIS OSCILLOSCOPE HAS A 
STEPPED Y - AMPLIFIER GAIN 
CONTROL COMPENSATED, ON 
EACH STEP OF APPROXIMATELY 
6 DB, TO ENSURE ACCURATE 
REPRODUCTION OF SQUARE WAVES 


OTHER FEATURES 


BUILT-IN WOBBULATOR 
TIME-BASE 10-250,000 c,s 
BRILLIANCE MODULATION 
SHIFT CONTROLS, etc., etc. 


PRICE £25 MODEL 11W 


WRITE FOR DETAILS ALSO OF MODEL IB, £15 
HIRE PURCHASE TERMS AVAILABLE 


ERSKINE LABORATORIES LTD., SCALBY, SCARBOROUGH, YORKS. 


(THE DEVELOPERS and MANUFACTURERS OF THE NOW FAMOUS TYPE 1/3 FOR THE SERVICES) 
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A new 


MINIATURE |; 


Voltage 


Reference 


WUVODDUUUYAADYDUAGAGAAZ 


=tube 
N N 
NK CY QV KK CY AAG HG pF 


Designers of compact industrial equipments will welcome this new Mullard 
Miniature Voltage Reference Tube. Built on the small B7G base, it is characterised 
by high stability and robust construction. It should prove of great value where an 
extremely accurate and reliable performance, coupled with a maximum saving of 
space, is required. The larger version of this tube known as the 85AlI built on a B8G 
loctal base is also freely available. 

Working in a constant current circuit, these tubes provide a voltage source 
of extremely high constancy, and in the majority of applications may be used to replace 
a standard cell as a built-in source of voltage reference. They may likewise be used 
as a reference against which to compare or fix the level of almost any physical 
quantity which is convertible into an e.m.f. 
Their use in this manner in position control 
systems, temperature control devices, etc., will VALVE DATA 
thus be apparent. 


Nominal Operating | 
Voltage | 85V 


eee eescccesece Max. Starting Voltage | 125V 
u a e Current Range | 1-8mA 
Operating Current 45mA 


Internal Resistan t 
THERMIONIC VALVES FR erie mre 
+ om ohms 
Cocccccccccocee AN D ELECTRON TUBES 
INDUSTRIAL POWER VALVES - THYRATRONS - INDUSTRIAL RECTIFIERS - PHOTOCELLS 


FLASH TUBES - ACCELEROMETERS - CATHODE RAY TUBES - STABILISERS AND 
REFERENCE LEVEL TUBES + COLD CATHODE TUBES - ELECTROMETERS, ETC. 


MULLARD ELECTRONIC PRODUCTS LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 
o MVTB4REY 
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4 ’ 
Z tO be comprehensive 
ee tange 


There’s always 


something new at =. RENCE 


WEBB'S 


| FOR TELEVISION € RADIO 
DECCA “3378” DUAL-SPEED HIGH- FIDELITY 
PLAYING DESK. Dual operation, 33 and 78 r.p.m. 
with plug-in heads. For use with any modern high-gain 
amplifier. .. . . . .-»» £16.16.0) From the inception of tele- 


| 


| vision Antiference have de- 


DECCA “3378T” DUAL-SPEED PLAYING DESK. | activities solely to the design 
Fitted with crystal pick-ups to enable use with radio | and production of aerials 
receiver or low-gain amplifier.............. £16.16.0) and aerial equipment. Anti- 

ference pioneer work has 


DECGA “MU12” DUAL-SPEED MOTOR. For produced a range of aerials— 


; bl A) both television and radio— 
A.C. operation. A good motor at a reasonable price from which can be selected 


£5.19.10 a model to meet the most 

! critical individual conditions. 

DECCA “XMS” PICK-UP. Latest high-fidelity design ; on -~ —e pe 
with interchangeable heads for 33 and 78 r.p.m. records ee Ae eee 


£7.0.0 1 The D6’? THREE 
ELEMENT Television Aerial 
DECCA “TURNOVER” CRYSTAL PICK - UP. : Rnclperamchnmanehpel en tua 
Meets the demand for a high-output pick-up with dual : : directional reception cael eaieee 
33 and 78 r.p.m. operation ................ £3.19.4 : es eee 
5 2 The “ANTEX” Television 
Aerial 
TAPE- RECORDERS Revolutionary in design and perfor- 
ma his aerial ywides stro 
We are demonstrating the ““ SIMPHONIC” TAPE RECORDER. gaia unslinaiias teteetien oF ee 


sy: : 3 _ . ference than the standard ‘‘H” arrav 
This is a well-built portable instrument, giving recording Available with sft. and roft, mast anc 


‘ . 3 . adi i; chimney or wall mounting, or with 
of speech or radio with immediate play-back. A geha teneeeatioee Gttinn 


Price £54 .0.0 ‘ y (Leaflet Ej50/¥s 
Details on request. = > eo | 3 The COMBINED Television 
and “EXSTAT” Aerial 


Provides interference-free reception 


AM PLIFIERS f both television and radio. 


Leaflet C/50/W 


a> See < Se eet 


es 


san hear the world’s finest amplifiers at Webb’s k 
_ . ‘ P 4 The “4-WAY” Television 
_ Aerial 

Acoustical **Q.U.A.D.”’ ...... £33.0.0 A \ versatile onttes for enone ~ 

‘ y > areas primar y designec or wmcoor 

Leak “* TL12 - RCPAU +. £34,10.0 ‘ noe but can be mounted outdoors 

Sound Sales ‘* A-Z’’ £30.0.0 @ where signal strength is not adequate 
; ‘ ‘ : teat Ss Are ‘oe : for indoor mounting 

Charles ‘‘Concert Master’ .. £29.10.0 (Leaflet A|50;W) 


Heh 


— 
ae 


as shown above. 


Playing with Speakers by: : Send for the appropriate leaflets 


MORDAUNT -.cceees 98 Guineas 
KLIPSCHORN ............ £135.0.0 Aa NRE Cp 


free 12 months insurance cover o/ 


BARKER, WHARFEDALE, ETC. £250 against lightnine damagé 


A) yr « , \ 
i > DD a ; 
14, SOHO STREET, OXFORD STREET, LONDON, W.1. 
Phone: GERrard 2089. Shop Hours: 9 a.m.—5.30 p.m. Sats. 9.4.m.—I1 p.m ANTIFERENCE LIMITED - 67 BRYANSTON STREET LONDON: W! 
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All you 


Type 4A for precision winding of round or 
rectangular coils with paper interleaving. 

Perfect layering. Smooth acceleration and 
deceleration from inching to full speed. 
Constant tension. Simple adjustments. No 


gear changes. 


Sole Distributors: 


WIRELESS WoRLD 


; ea prom 

wait innwinding.- YF f 
WESTMINSTER 
COIL WINDERS 


FULLY AUTOMATIC MULTIPLE COIL WINDER 


DUAL PURPOSE SINGLE COIL WINDER 
Type H.B.D/L. for light and heavy wire 
gauges. 

Perfect layering. Controlled tension. Simple 
adjustments. Wide range. No gear changes. 


Designed and Manufactured by 


WESTOOL LTD., ST. HELENS AUCKLAND, 
BISHOP AUCKLAND, CO. DURHAM 


ENERAL ENGINEERIN 


tts STATION WORKS, BURY ROAD, 
CO.(RADCLIFFE ) LT® ~# 


RADCLIFFE, LANCS 
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Recognised as the Most Reliable Valveholders 


Now in full production 
NOVAL and B7G 


Valveholders 

of all types in 
NYLON LOADED , 

BAKELITE { 


B9 


We make all types of Valveholders 


THE McMURDO INSTRUMENT CO., LTD., VICTORIA WORKS, ASHTEAD, SURREY ~- ASHTEAD 340) 


Important 
Receiver... 


. . - in the extensive Redifon range of communications radio is the 
R.93—a fixed frequency, single channel, receiver covering 2 to 20 Mc/s. 
Its crystal controlled oscillator and other special features make this the 
ideal unattended receiver for point-to-point and ground-to-air channels 
and it has full remote control facilities. Specialised applications of 
the R.93 include monitoring, diversity reception or frequency shift 
working. 

The Redifon range includes MF, HF and VHF transmitters, 
receivers, radio telephones, navigational aids, AF amplifying systems 
and other electronic equipment. Enquiries for single units or complete 
networks including aerials, masts, power supply, land line amplifiers, 
remote controls and other apparatus are welcome. 


Aviation Communications Division The R.93 is designed to the specification of International Aeradio Limited. 


REDIFON LIMITED, BROOMHILL ROAD, WANDSWORTH, S.W.18 


Dasionaens & Manufacturers oF Ravio COMMUNICATION & InDusTRIAL ELECTRONIC RQUIPMENT Phone: VANdyke 5691 
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THE COSSOR DOUBLE BEAM OSCILLOGRAPHS 


Here are some details of 
Model 1049 as illustrated: 
The Double Beam Tube presents 
two simultaneous independent 
traces over the full diameter of a 
90 mm. screen, and provision is 
made for the measurement of 
both input voltage and time upon 
the calibrated dials of the instru- 
ment. The Oscillograph is par- 
ticularly suitable for obtaining 
permanent photographic records 
using the Cossor Model 1428 
Camera for which a Motor Drive 
Attachment Model 1429 is 
available. 


Can this 
Instrument 
solve a 


problem 


for you 2? 


Widely different industries are daily finding new uses for 
the COSSOR Double Beam Oscillograph. 


provides the answer to an industrial problem of long 


Sometimes it 


standing. The tracing and measurement of noise, strain 
and vibration are typical everyday applications of this 
versatile instrument which is already helping engineers in 
industries as far apart as brewing and the manufacture of 
jet engines. Call on our technical advisory staff if you have 
a problem. They will quickly let you know whether the 
Oscillograph can help you. 


COSSOR 


Please address enquiries to: 


Double Beam OSCILLOGRAPHS 


A. C. COSSOR LTD., INSTRUMENT DIVISION (Dept. G), HIGHBURY GROVE, LONDON, N.5. 


Telephone: CANonbury 1234 (30 lines) ci.2s 
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The Famous 


FA 22 
THE PROVEN 


LONG- 
DISTANCE 
AERIAL 


Many thousands of these 
Aerials are giving splen- 
did results throughout 
the country. Its sturdy 
design will appeal to Dealers in 
exposed and coastal areas. The 
demand for this Aerial is greater than ever before, 
because the FA22 is the most consistently success- 
ful Aerial made today. 


Complete. LONDON or 
£5 . 12 . 6 MIDLAND. 
GUARANTEED FOR TWO YEARS 
TELECRAFT have designed 


and NOW an aerial for those nearer the 


transmitter :— 


The TS$5O0 


with all the features 
you've asked for at an amazingly 
low price. 


an “H” 


STUDY THIS SPECIFICATION 
THE TS50 retains the 
well known TELECRAFT 

DIPOLE FEEDER BOX 
COLLECTORS 

and REFLECTORS | 
}” diameter Aluminium Alloy Tube | 
New Type Reflector Assembly 
Die-cast Mast-head casting 
-15 Wave-length Seamless Steel 

Spreader 
7ft. Seamless Steel Mast 
Steel Lashing with welded joints 


12ft. 7-strand Galvanised Lashing- 
Wire 
3 Corner-Plates, “ J’ Belts, *U" | 
Boks, Rope Grips, Thimbles, etc. 
STOVE ENAMELLED 
THROUGHOUT 


£ 3 * 1 7. 6 Complete 


LONDON or MIDLAND. 


Depots :— BIRMINGHAM 
BRISTOL, MANCHESTER 
WORTHING. 
SCOTTISH ENQUIRIES : 
LOUIS GRACE 
28, Langside Place, 
Glasgow, S.1. 


Send for 
Descriptive 
Literature 


Contact your 
Wholesaler 


and insist on 


LIMITED 
QUADRANT ROAD THORNTON HEATH 
SURREY 


Tel. : THOrnton Heath 2965 
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filtach romatic 


Jelevision 
> 


FOR “DAYLIGHT” VIEWING 
WITH NO LOSS OF BRILLIANCE 


The New Filtachromatic Magna- 
vista actually contains the filter 
inside the lens, thus “ light-loss ”’ 
is minimised and you don’t have to 
turn up the brilliance and shorten 
the life of your tube. This unique 
development is now incorporated 
in Magnavista’s usual high quality 
precision lenses at no extra cost 
to the purchaser. This is viewing 
de-luxe. 

There is a Magnavista model spec- 
ially designed to suit every set. 


PRICES. 


There are over 18 different New 
Magnavista Models at prices rang- 
ing from £4/14/6 to £7/17/6. 


a product of 


METROPEX LTD 


38 GT. PORTLAND ST., LONDON, W.I 


ond 


KING'S HEATH STATION, BIRMINGHAM 
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from every 
point of view 


Frequentite is the most suitable insulating material for all high frequency 
applications. Seventeen years ago we introduced the first British-made 
low-loss ceramic, and consultation with us before finalising the design of 
new components is a wise precaution. 


STEATITE & PORCELAIN PRODUCTS LTD. 


Head Office: Stourport-on-Severn, Worcestershire. Telephone: Stourport Il !, felegrams: Steatain, Stourport 
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ASSOCIATED 


ILIFFE} 


TECHNICAL BOOKS 
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Up-to-date Technical Books 


Television Receiving Equipment (a Et.) 


By W. T. Cocking, M./.E.E. 


This important book has become known 
to television engineers the world over as 
an authentic and comprehensive guide 
to British practice. It explains the 
fundamentals of the subject, deals with 
every stage of receiver construction, 
special circuits, faults and remedies, 
selectivity and the B.B.C. service and 
expansion. 
83” x 55”. 375 pp. 


18'- net. By post 18/8 


Wireless Servicing Manual (8th 4) 


By W. T. Cocking, M.I.E.E. 


A reliable guide to the location and cure 
of faults in broadcast receivers and their 
associated equipment. This edition has 
been brought fully up to date; the 
chapter on television receiver defects 
has been completely rewritten. 
Domestic short-wave receivers and 
convertors and cathode-ray oscilloscopes 
are fully covered. 


7” x4)”. 296 pp. 12/6 met. By post 12/11 


Radio Laboratory Handbook wa Ed.) 


By M. G. Scroggie, 8.Sc., M.I.E.E. 


A practical handbook describing labora- 
tory equipment and methods of working. 
In this edition many important additions 
have been made and useful formulae 
symbols and abbreviations with tubular 
and other data are included. This book 
shows, with either commercial or im- 
provised equipment, the methods avail- 
able for carrying out tests and measure- 
ments. 

7” x44". 430 pp. 


15)- net. By post 15/5 


Technical Instruction For Marine Radio 
Officers (9th Edition) pe 


(Formerly ‘‘ Handbook of Technical 
Instruction for Wireless Telegraphists °”) 
By H. M. Dowsett, M.I.E.E., F.lnst.P., 
and L. E. Q. Walker, A.R.C.S. 
Provides simple instruction in general 
radio principles and practice for those 
whe operate marine wireless equip- 
ment, ard describes new communication 
apparatus now in use. 


82” x 54”. 699 pp. 60/- met. By post 6/ /- 


Obteinable from leadins booksellers or direct from the publishers 


ILIFFE & SONS LIMITED, DORSET HOUSE, 


STAMFORD STREET, LONDON,S.E., 


| CABINET SYSTEM 


providing an easily con- 
structed cabinet for 
manufacturers and lab- 
oratories. The range of 
extruded sections, cor- 
ners and brackets now 
available enables a 
housing for individual 
designs to be easily 
erected. 


Technical & Sales Agent 


C. H. DAVIS 
59, BROMPTONRD. 
LONDON, 8.W.3 


Write for Ilius- 
trated leaflet. 


MANUFACTURERS 


HALLAM SLEIGH © CHESTON LT 
WIDNEY WORKS: BIRMINGHAM 4 


We manufacture a complete 
range of Television Lead-in 
Cables for Local and Fringe Area 
service; full details sent on 
request. 

In addition we make all types 
of Polythene and P.V.C, Cables 
for radio, radar and for all 
branches of H.F. work. Our 
long experience enables us to 
produce cables with specified 
characteristics and we shall be 


(L to R): Coaxial: Bal. Pleased to put forward sugges- 
anced Twin Screened tions 

sg Pat. No. 559518); 

win Unscreened. 


W. T. HENLEY’S TELEGRAPH WORKS CO. LTD. 
51-53 HATTON GARDEN, LONDON, E.C.! 
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pants, 


DIRECT RECORYING ON DISK 


This new model has been designed to meet the demands for a simply operated equipment with two micro- 
phone inputs and facilities for making 33} r.p.m. LONG PLAYING recordings in addition to standard 
recordings at 78 r.p.m. 


EACH “ WITH SEPARATE PENSATORS FOR 33} r.p.m. LONG PLAYING 
CONTROL. RECORDINGS. in conjunction with the LED machine 


. this equipment can be used for standard recordings at 78 r.pm. In 
OUTPUT TO EITHER OF conjunction with the DP/LED it can be used EITHER for long playing 
TWO CUTTERHEADS. recordings a 334 r.p.m. OR for standard recordings at 78 r.p.m When 

recording at 334 r.p.m. the tendency of the high frequency response to fall 
INDEPENDENT CONTROL off towards the centre of the disk is corrected by a Radius Compensator 
FOR LOW AND HIGH FRE. (fitted to al! DP/LED machines) the lead from which is plugged into one of 
QUENCY RESPONSE. the jacks, (4) 


Full technical details gladly sent on request. 


M-S-S- RECORDING COMPANY LTD 


POYVLE CLOSE - COLNBROOK BUCKINGHAMSHIRE; TEWEPHONE COLNBROGK B87 f 


(1) TWO MICROPHONE INPUTS 4) JACKS FOR CONNECTING RADIUS COM- 
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Pre-Amplifier for Birmingham. High gain, iow noise, with built- BR I V A L E D 
in power pack, pgeaatte for peak sound and vision. Completely 
£6/19/6 


screened. 


MAINS TRANSFORMERS, FULLY INTERLEAVED, 2S E B F Oo F “A A N Yt E 
SCREENED AND IMPREGNATED. ALL GUARANTEED. 
ALL PRIMARIES ARE 200/250 v. Half Shrouded. 


ey ane Output 250-0-250 v. 60 m/a.,6.3v range 12 THE bs RD BABY DE-LUXE a AMPLIFIER 


som Sunges SR AEP y. Gils. 6.3 v. at 3 amps., 5 v. at 1° Now accepted as the most outstanding low priced 
amps sees . oer . . 
Windings as above. 4 v. at 4 amps., 4v. at 2 amps... amplifier, no other similarly priced amplifier has ALL 
Outp these features : 


basa. °250-0.250 v. 90 * High sensitivity * 3 inputs, mic., P.U., radio. * Push- 
pull output. * 24 DB N.F.B. * Range 30-20,000 cps. 
* 975-0-275 v ; * 5 watts output with less than ‘5 per cent. total 
300-0-300 v F jcaecel i harmonic distortion. * Complete stability. * Detach- 

HS3X. 350-0-350 v . able pre-amplifier with engraved control panel. * 


Fully Shrouded : 
FSM63, (Midget). Output 250-0-250 v. 60 m/a., 6.3 v. at 3 amps Accurate compensation for H.M.V. and Decca standard, 


5 v. at 2 amps. American NAB, and Decca LP records. * Suitable for 
Out use with the Decca 3378 playing-desk direct. 
FS2. 250- 0- 250 v. 80 m/a 
Ss 300-0-300 v 


FS30. 0-3 80 m/a Built by craftsmen to the highest standards, this 
FS3._ 350-0-350 v. 80 m/a amplifier represents the finest value available in 
FS2X. 250-0-250 v. 100 mia High Fidelity to-da 
FS75. 275-0-275 v 2 : g elity ay. 
FS30X. 300-0-300 v ‘ , ‘ 
FS3X. 350-0-350 v PRICE :—Main amplifier bac .. £11: 10 0 
All the above have 6.3-4-0 v. at 4 amps., 5-4-0 v. at 2 amps Pre-amplifier ... _ .. £410 0 
FS43. Output 425-0-425 v. 200 m/a.,6.3'v. 4 amps., C.T. 6.3 v. P 
4amps.,C.T.5v. 3 amps. Fully shrouded : oe Engraved panel ake whe 10 6 
FSSO. Ourput, 450-0-450 v. 250 m/a.,6.3 v. 2 amps., C.T. 6.3 v. 5 
4 amps. C.T. 5 v. 3 amps. Fully shrouded. 5 Full details forwarded on request. 
F30X. Ourpur, 300-0-300 v. 80 m/a.,6.3 v. 7 amps. Sy v. 2amps 
Framed, Flying leads } DEMONSTRATED 
F35X. Output, 350-0-350 v. 250 m/a.,6.3 v. 6 amps, 4y 8 amps., DAILY 
4 v. 3 amps.,0-2-6.3 v. 2amps. Fully shrouded At our Greenwich premises—I0 a.m.-6 p.m., also in 
arm by ps a hee 6.3 v. 6 amps., 6.3 v. London at Webb's Radio Ltd., Gramophone Exchange 
FS43X. Output,425-0-425 v. 250 m/a.,6.3 v. 6amps. 6.3 v. 6amps Ltd., and Tele-Radio (1943) Ltd. 
Sv.3amps. Fully shrouded ass 
HS6. Output, 250-0-250 v. 100 m/a.,6.3 v. 6 amps., C.T. 5 v. 
amps. For receiver R1355. Half shrouded ; CTs / ROGERS DEVELOPMENTS co. 
HS1S0. Ourput, 350-0-350 v. 150 m/a.,6.3 v. 3 amps., C.T. 5 v. 
3 amps. Half shrouded ct 7 / 116, Blackheath Road, GREENWICH, London, S.E.10 
P36. Output, 250-0-250 v. 100 m/a.,6.3 v. 6 amps., C.T. 5 v. 3 
amps. Half shrouded 
FS120. Output, 350-0-350 v. 120 m/a.,6.3 v. 2 amps., C.T. 6.3 v. 
2amps.,C.T.5v.3amps. Fully shrouded A 
Output 230 v. at 30 m/a., 6.3 v. at I 5/2 amps 
The above have inputs of 200/250 v 
FS150. 350-0-350 v. [SO m/a.,6.3 v. 4 amps., 5 v. 3 amps 


a ene the AC power you require 


Fé. Output, 6.3 v. 2 amps 
F6éX. Output, 6.3 v. 0.3 amps / 
FI2X. Ourpur, 12 v. ac | amp 9 from our Ut Su 
Fi2. Output, 12.6 v. tapped 6.3 v. at 3 amps {' 
F24. Output, 24 v. tapped 12 v. at 3 amps . . 
Fi2 and F24 framed with Flying Leads ‘ 
FU6 Output, 0-2-4-5-6.3 v. ac 2 amps 
F29. Ourpur, 0-2-4-5-6.3 v. at 4 amps 
FU6 and F29 clamped with Flying Leads 
FS. Output, 6.3 v. at 10 amps. or 5 v. at 10 amps. or 12.6 v. at 
5 amps. or 10 v. at 5 amps. ; 
F6/4. Output, four at 6.3 v. tapped at 5 v. at Samps. per winding, 
giving by suitable series and parallel connections 24 v. at 5 amps. 
20 v. at 5 amps., 18 v. at 5 amps., 15 v. at 5 amps., 12.6 v. at 
10 amps., 10 v. at 10 amps., 6.3 v. at 20 amps., 5 v. at 20 amps.... 
FS and F6/4 framed with Flying Leads. 
Output 0-4-6.3 v. 3 amps 
Output 0-12-24 v. | amp 


OUTPUT TRANSFORMERS 
MOPI. Ratios 26, 46,56,66,90 120-1 50 m/a. max. current. 
C.T. for Q.P.P. Class B, etc. _ ey 2/4 ohms. Top 
panel and clamped, each.... a eS 
OPI. Midget Power Pentode, ratios 30, ‘60, 90-1, “40 m/a., 


OPa. Mget Pencode ratio 45- l, Secondary 2/3 ohms, 40 mia. wil D-C:/A F C j CONVERTER 


per doz 39/6 , 
OPi0. 10/15 wacts output. 20 ratios on Full and Half primary 19/9 Models for Electric Gramophones from £8, plus 10%, 
OP30. 30 watts output, 20 ratios on Full and Half primary 28/6 4 
Williamson's O.P. Transformer to Author’s specification £4/3/6 Models for ® Radio-grams 
Chokes for Williamson’s Amplifier. 30H at 20 m/a............. iS) } 

10H at 150 m/a © Autochange Radio-grams 
Choke C4. 60 m/a., approx. 8 H., 350 ohms. ; Baan 
Choke C5. 40 m/a., approx. 5 H., 360 ohms... bia ® Radios 
Sallie - om rs Axi Blk : i 

ling o-Axial Piugs ype each....... ‘ 8 tei 
Belling Lee Co-Axial Sockets. Type 604/S, each....... Televisions, etc., from 
B.!. Condensers, alt new. 8 mfd. carton type, 32 ea. ; 8x8 £10.15.0, plus 10%, 

Se ep Se OF UXS GOe., San Soe, Hh O83 ips input 6, 12, 24, 32, 50, 110 or 200/250 v. D.C. 
C.W.O. (add I/- in £ for carriege). all orders over £2 carriage paid. Output 230 v. $0 or 60 c/s 

rade enquiries invited. —* . 
; - Descriptive Kterature from the manufacturers -— 
H. ASHWORTH (Dept. W.W.) 57 FORTESS ROAD, LONDON, N.W.5 
676 GT. HORTON ROAD, BRADFORD, YORKS. Telephone : GULIilver 5165 
Overseas Enquiries to nearest B.M.1. Organisation Depot. 
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FIRST TIME 
IN THIS COUNTRY 


METAL CATHODE RAY TUBES 


introduced by 


ENGLISH ELECTRIC 


This is news of the utmost importance 
to the Television Industry. The 
production of these steel tubes by the 
English ElectricValve Company means: 


A new source of supply 


Greater prospects in the ‘big 
screen’’ market 


Almost flat face plate 
Improved directly viewed pictures 


Stronger tubes for lighter weight 


The new techniques used in the 
design and manufacture of the T900 
bring increased picture brightness. 
improved picture detail resolution. 
good contrast even under high 
ambient light conditions, and a large 
screen area in relation to face area 
Size of tube available 16” diameter, 
type No. T900. List price £16.0.0 
plus £4.3.3 Purchase Tax. Trade 
discounts and guarantee period will 
be those applying in the cathode ray 
tube industry. 


All enquiries to: 


THE ENGLISH ELECTRIC COMPANY LIMITED 


Television Department ; Queens House, Kingsway, London, W.C.2. 
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& G.C. QUARTZ CRYSTAL UNITS 


_ For Reliable Radio Communications 


™~ From take-off to landing, the safety of passen- 
gers. cargo and machines is largely dependent 
on trouble-free radio communication. 
Weather reports. conditions at terminal airports 
etc.. must be reported to aircrews 
Navigation by radio beacons plays an important 
part in keeping the planes flying safely on their 
assigned routes 
Be sure, then. that the Quartz Crystal Units in 
your radio equipment are the best obtainable. 
for they are the most critical components 
Pioneering research and experience in making 
over a million units, ensure a product of the 
finest available quality at competitive prices 
We can give rapid delivery for your urgent 

requirements 


When the requirement is exceptionally 
=- urgent, phone Middleton (Lancs.) 2424 


=—, Temple Bar 4669 (London) 


SALFORD ELECTRICAL INSTRUMENTS LTD. sateono's canes: 


HOME STUDY | 
backs radio experience with | 


sound technical knowledge | TO EASIER 


MANY men who wished to link their radio experience with 
a sound technological background have received successful 3 v. ASSEMBLING 
instruction by means of an ICS Course. Its value has been x 5 SIMPLE 
proved not only to amateurs but to men who already have a e CONNECT! . 
professional interest in radio and television engineering, SS % CTIONS 
including those taking qualifying ——e It is invalu- : 5 : @ SAVES TIME 
able, also, to students who wish to prepare themselves for dé a y 
a job in this field. Courses of instruction covering radio ; i ; @ SAVES MONEY 
and, if necessary, television, include the following : : r p @ SAVES WORRY 
pw A PERF 
Complete Radio Engineering . Radio Service Engineers e our ses 
Radio Service and Sales . Advanced Short-Wave Radio a a 
Elementary Electronics, Radar and Radio 3 % The OSMOR *:Q”’ Coilpack 
elevision Technology is the solution to the problem 
And the following Radio Examinations : ’ 4 og of coils and a Just five 
British Institution of Radio Engineers ‘ simple connections, a few manutes 
P.M.G. Certificates for Wireless Operators As specified for con- work, saves hours of puzzling over 
ity and Guilds Telecommunications iversionof the Type 25 complicated circuits—and gives youabetterjob 
Wireless Operators and Wireless Mechanics, R.A.F. unit of che TR. 1196, in every way, and at less cost, too! All types 
Wartime utility re- available for mains and battery sets. Complete 
Write today for our FREE “ RADIO ” booklet which fully ceivers and others with full instructions and circuit diagrams. 
describes the above ICS Courses and the facilities for the 


complete study of Radio and/or Television technology. The 
ICS Advisory Department will also give free and impartia! 
advice on the need for and the means of instruction. 


‘Q’ COILPACKS 


77 
Syn lesnaltt VIA end stamp for new illustrated lists of Coils, Coilpacks and all Radio Components 
CORRESPONDENCE SCHOOLS OSMOR RADIO PRODUCTS LTD., (Dept. W.15) 


BRIDGE VIEW WORKS, BOROUGH HILL, CROYDON, SURREY 
Dept. Wb.'9. internatéona!l Buildings, Kingsway, London, W.C,2 Telephone : Creydes 9220 
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we THIN wees 


of the NEW Sic 
+. RECTIFIERS 


miniature H. 


The new range of 
SenTerCe!l miniature H.T. Selenium rectifiers 


have these unique features : ead 


/ 


No limit to size of reservoir capacitor. ( © \ 


+ | 
\I 


DRM2B 2:25 — 


DRMIB 2° 
or DRM 3B 2-25 


J 
j 


Withstands overloads such as charging cur- 
rent of deformed electrolytic condensers. 


Low price. | pea as 1 a 


Small size and light weight. a 


Simple mounting. 
Outlast life of equipment. 


Instant starting. 


Low heat dissipation. | 


DRM1B 2:25. 
ok DRM2B ome = DRM2B 2:312' = 
40 6 ore DRM3B 2-312 


ety Output Current 


—— RATINGS 


TYPE DRMIB | DRM2B DRM3B 


{ | 
Maxtwum ambient temperature . 35°C 55°C | 35°C | 55°C | 35°C | 5590 


| 
i 
! 
bemmatedksemnhee [oom 30 mA | 100mA 60mA | 120mA! 90 mA 


Maximum input voltage (r.m.s.) . 250 volts | 250 volts 250 volts 
Maximum peak inverse voltage .. 700 volts | 700 volts 700 volte 
Maximum tnstantaneous peak current . Un limited Unlimited Unlimited 
Maximum Input Voltage Weight .. 2° on | 35 of sto 
(r.m.s. 


SELENIUM 


RECTIFIERS 


Maximum instantaneous 
Peak Current—unlimited 


Standard Telephones and Cables Limifed 


(Registered Office: Connaught House, Aldwych, London, W.C.2) 


RECTIFIER DIVISION, WARWICK ROAD, BOREHAM WOOD, HERTS. Telephone: Elstree 2401. Telegrams: Sentercel Berehamwood 


WIRELESS’ WORLD 


za UL RS 


1925 


For PROMPT and EFFICIENT SERVICE 
CASH or EASY TERMS 


Equipment purchased from us on Easy 

Terms is supplied through our own 

scheme, no Finance Company being 
involved 


ARMSTRONG ALL-WAVE CHASSIS 


(including speaker and output transformer) 
MODEL EXP 833. Cash £18171 or £4/10- with order 
and 8 monthly instalments of 4 
MODEL RF.1033. Cash £25,12'6 or £5 10/- with order 
and 1! monthly inscalments of 40 
MODEL EXP 1252. Cash £4716 - or £11 with order and 
10 monthly instalments of 80/- 


WHARFEDALE LOUDSPEAKERS 


MODEL W 12 CS. Cash £8 or 40/- with order and six 
monthly instalments of 22/- 
MODEL W I5'CS. Cash £12/10/- or 60/- with order 
and 7 monthly instalments of 30/-. 
MODEL SUPER EIGHT CS/AL. Cash £4/5/- or 35/- 
with order and 3 monthly instalments of 20 
All other Wharfedale Equipment available. 


GOODSELL AMPLIFIERS & TUNERS 


The new range of High-grade Units is now available on 
our Easy Terms. 


3 WAY PICK-UP FOR STANDARD AND 
LONG PLAYING RECORDS 


aaa 
Mm «4 
Goidring introduces Pickup 150, incorporating the first British 
Magnetic Cartridge. Cartridge 150X available separately. The 
movement of this Cartridge is of balanced armature construction, and 
combines high output with wide frequency range and exceptionally 
low tracing distortion. Needle armature is easily replaceable by 
user. 


Data 78 r.p.m | 45 and 334 r.p.m. 


Output 70 mV Equivalent to 150 mV 
on 78 r.p.m. 
15-20 grms 7 grms. 
«| kL 30kQ 
.. | 003 code blue | -00! code yellow 


“Ve . i 
Armature resonance | 16 kc/s 9 keys | 


Tracking weight 
Load ove 
Stylus 


Comprehensive information service on circuitry available to users. 
Write for full technical information to :— 


ERWIN SCHARF 


49-51a, DE BEAUVOIR ROAD, N.! 
Telephone : CLissold 3434 


GOODMANS LOUDSPEAKERS 


AXIOM 150. Cash €£8/8'- or 40/- with order and 7 
monthly instalments of 20/-. 

AUDIOM 60. Cash £6 15/- or 25/- with order and 
6 monthly instalments of 20/-. 


All other Goodmans Equipment available. 


SHAVE THE MODERN WAY 


and use a 


REMINGTON-RAND ELECTRIC SHAVER 


it really does give a better, more pleasant and quicker 
shave than the biade and soap method. 

We are so convinced you will agree, that we shal! be 
pleased to send either model on TEN DAYS’ FREE TRIAL 
on receipt of deposit 

THE ‘FOURSOME’ (for average beards.) Cash 
£7'16/5 or 30- with order and 7 monthly instalments of 
20 


THE ‘FIVE’ (for stubborn beards). Cash £€8/17/7 or 
50/- with order and 7 monthly instalments of 20/-. 

Both models supplied in beautiful silk-lined case, Prompt 
despatch per registered post. Write for the free Reming- 
ton Brochure 


PROMPT DELIVERY GUARANTEED 


All goods despatched carriage paid. Cash orders 
by return. Descriptive literature available on 
request. Kindly enclose Stamp. 


The LTD 
L.R. SUPPLY COMPANY 


‘(LONDON RADIO SUPPLY CO.), 


BALCOMBE, SUSSEX 


“You're CERTAIN to get 
+t at ARTHURS!’ 


% VALVES: We have probably the largest stock of 
valves in the country. Send your enquiries. 

AVO METERS IN STOCK 

Avo Model 7 

Avo Model 7, high resistance 

Avo Model 40 

Valve Tester 

Avo Minor, AC/DC model 

Electronic Test Meter 

Signal Generator 

Valve Characteristic Meter 


Demonstration of Philips TAYLORS METERS. List on reques 
Projection Television sets DECCA PICK-UPS . & is 5 
in our showrooms. DECCA HEAD 4219 2 
ADAPTOR for Garrard 38 
vALVE COSSOR DOUBLE BEAM 

LATEST ALS OSCILLOSCOPE 425 10 0 
MAN si-e *‘Viewmaster"’ Television Kits in stock 
for Birmingham and London areas. Please 

state which required. 


LONDON’S OLDEST LEADING 
RADIO DEALERS 


a 
Mullard a 1-8 
Mazda & 
w be 
Near Tele® Al- 


EST. 
i919 
UR GRAY. LTO. rms ¢.0.0. 


pRoPs: ARTH or cash with order 


Our Only Address. Gray House, 150 152 Charing Cross Rd., 
London, W.C.2 TEMple Bar 5833/4 and 4765 


ELECTRICAL, TELEVISION & RADIO ENGINEERS 
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Important development 


IN THE DESIGN OF 


MULTICHANNEL 
V.H.F. RADIO 
TELEPHONE LINKS 


The V.H.F. Multi-channel Radio Telephone type 
VMS which has been designed by Automatic 
Telephone and Electric Co., Ltd., provides radio 
links for the transmission of international 12- 
channel carrier groups. It will handle simultane- 
ously three such groups giving a total of 36 channels. 


The equipment can be supplied to cover radio 
frequencies in the bands, 40-60 Mc/s., 60-90 Mc/s, 
and 156-200 Mc/s. Under normal conditions 
ranges of 30-40 miles can be attained between 
stations and links, up to several hundred miles in 
length, can be provided by the use of specially 
designed relay stations. 


AUTOMATIC TELEPHONE 
& ELECTRIC CO. LTD. 


(RADIO & TRANSMISSION DIVISION) 


Strowger House, Arundel Street, London, W.C.2. 


Telephone: TEMple Bar 9262 Telegrams : Strowgerex, London 


STROWGER WORKS, LIVERPOOL, 7. 


A.T4TOT-A.24 
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Brief Specification : 

WORKING VOLTAGE— 200/250 volts A.C. 50 c/s. 

TAPE SPEEDS — Thin. sec. and 12in. sec. 

RUNNING TIMES — 30 minutes and 20 minutes 

REWIND — Provision for fast rewind or forward running o! 
complete spool in one minute. 

—Any recording may be erased. Erasure is 
automatic, preventing double exposure 

— 2 watts 


— Inputs for microphone and radio and outlets for 
externa! speaker. 


— 18} x 134 x 10in. 
— 38 ib. complete 


— Supplied complete with microphone, tape and 
spools 


ERASING 


QUTPUT 
TERMINATIONS 


DIMENSIONS 
WEIGHT 
ACCESSORIES 


VUTIeT 


Recorder House, 48-50 George Street, Portman Square, London, W.!., England 


Welbeck 237! (4 lines) Telegrams : Simsale, Wesdo, London. Cables : Simsale, London 


s 
3 


From MINIATURE TRIMMERS to 
HIGH VOLTAGE 
TRANSMITTER CAPACITORS 


Here are shown just send examples trom the 
comprehensive *‘ Cy’ e. Fo 
Gision, we and leas life, 

superiority recognised by al! 

and users of el.etronic equipment. 


~] 


No. 26. A new Mica 
Compression Trimmer 


BUILD WITH + Bae an Setoeien woe 
OUR HOME CONSTRUCTION UNITS! mide, capacity evings and long 


No. 18/5. 
Air Di-electric 

rimmer 

Ot high stability 


at high veltage. and excellent Pe 


ANYONE can build this handsome SUPERHRT !* 

Using the new and improved unique point-to-point Construction Sheets for our 
famous 6 ¥ Super (with the latest 49 Tuning Unit) you can, for an evening's 
entertaining construction, complete a receiver without ANY test gear! This, 
with the knowledge that the range and performance wil] at least equal that of 
commereially built units at double the cost, will make you EXTRA PROUD 
of your achievement 
Aa our delighted friends already know the secret ste our Pre- aligy ed 40 TUNING 

comprising the famous 3 band 40 Coil “i 1.¥.T.’s, new Sin. x 
Gin. 3 colour Dial and J.B. 3-gang—ALIG SE D, “MATCHE D AND SEALED 
Price 99/6 (inc.) or £6/-/3 with J.B. 8.1.8. spin-wheel T uner. 
NOTE for Connoisseurs :—Our 40 Feeder using above Tuning Unit with HI-FI 
switching fer local stations (and Gram.) with 10w. push-pull Quality Amplifier 
and variable negative feedback is the TOPS 
For constructioua! details, iMustratic ma, eleven circuita, data, etc., send 1/6 
NOW @f LATEST EDITION o: * Home Constructor’s Hand book.” ° all 
items supplied by Mail DIRECT ONLY from 


RODING LABORATORIES 


70, LORD AVENUE, ILFORD, ESSEX 
7 WAR 


resilience not affected 
tinual setting. Low less Reckite 
base and best Mica di-electric 
give very efficient Power Factor 
Location method prevents dash 
ever from biade movement 
Capacities up te 1,008 pF at 
.000 ¥. D.C. test and 
oy. DS 
Lfin. high pF. 


Single-hole 
Split stator 


Base size | x fin 


Full details of the complete *‘ Cyidon"’ range 


Les and list of Agents for Home and Overseas 


available from the manufacturers 


SYDNEY S. BIRD & SONS ,LTD. 


MBRIC RI ROAD, ENFIE 


and locking versions 
also available. Max. capacities from 16 
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You COULD MAKE AN AIRCRAFT 


A Lincoln, a Hastings, a Sunderland could no more fly without its Signal- 
ler than the ‘‘Queen Elizabeth” could sail without her Radio Officer. 
Often flying long distances, the Signaller maintains communications by 
keeping in touch with other aircraft and Ground Stations. He is not only 
a skilled wireless operator but also an expert operator of radar navigational 
aids and secret radio devices. To qualify for this fascinating and im- 
portant career, you must first satisfy the R.A.F.’s high standards of 
intelligence and physique. If you can, you will be certain of N.C.O. 
rank: and, later on, have a good chance of gaining a commission 
There are also special opportunities for certain Qualified Pilots, Navigators and 
Signallers who are above the normal age limits for direct entrants. 


Fly in the 


ROYAL AIR FORCE 


and be trained to lead ! 


AIR MINISTRY, 
(DEPT. W.D.9.C.) VICTORY 
HOUSE, LONDON, W.C.2. 


& Send details of (1) direct entry to 
Flying Branch (2) special schemes for 
ex-pilots and navigators (give previous 
yank) (3) special schemes for ez- AGE seeceeorrecseeeeos 
signallers. | 

t 


PI sa carnceniiatenartosssscsnnces ch eosensees 
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Government Suarplus—Immediate Delivery 


Long and Medium wavebands. A. 
energised speaker. In walnut 
Every set has been overhaule 


abinet (sligh 


Price = carr. an 
a shortage of ity Sets, b 
with the above excellent 2-wa 


N.B.—There is 
replacing these 


PHILCO Reconditioned 5-VALVE RECEIVERS 


or A.C,/D.C 


d at our works. 


200-250 v. Mains 
thy soiled), size 19 x 13 x 10in. 
i pkg 7/6 

ut we have been fortunate in 
chand receivers 


TELEPHONE LINE or UNISELECTOR 
SWITCHES 


NEW EXIDE ACCUMU- 
LATORS. 2-volt, in black 
15-20 amps. 
ljin. square. 

Brand new 


bakelite case, 
Size 6in. x 

Weight 26 ozs. 
Carr. paid. 5/6. 


|. . 


full-wipers 37/6 

nk, half-wipers 27/6 

k, half-wipers 196 

s applications, including auto- 
circuit selection, et Operates 


Have variow 
matic tuning 
on 25-50 v 


PHILIPS 6-VALVE COMMUNICATIONS | 
RECEIVER 


AS NEW 16-50, 200-550 and 880-2,500 
metres. R/F., F/C., 2 1.F.'s D D.T. Pe 3 de 
Output Spin-wheel tuning In b oe 
metal case with built-in speaker. Complet 
with power pack, A.C. 200-250v Can alsc 


supplied with 12 v. D.C £16. 10. 


power pack if required 
Manufa 


n perfect « 


tured by 
ondition. | 


BALL MICROPHONE. 
Standard Electric. Alli 
Suitable for broad- 
casting and rec 
ing. Moving 
(Dynamic). 
directiona 
energising necessary 
High Fidelity 
Impedance 15 ohn 
and will work ve 
well in conjunction 
with an ordinary 
speaker trans- 
former Is of the 


type wed by may = SY 
£4.17.6 


as the B.B.C. and 
G.P.O. for high 
fidelity reproduction 

WALKIE-TALKIE (Transmitter and Re- 
ceiver) Type 38 Mk. Il. In perfect working 
order. Complete with four ARP12, one 
ATP4 valves, one pair throat mikes, 
headphones and aerial. In metal 


Free circuit diagram—less 
batteries. (Carr. and pkg. 2/6 £3 . 8 


BRAND NEW ACCUMULATORS 
Complete 
in strong 
case as 
lustra‘ted. | 
British 


Carriage and 


} | Ltin 


_ | spindles. 


panel mounting 


MICROAMMETERS, 2in. 
0-50, 47/6. 


NEW WIFE ACCUMULA- 
TORS. 2.5 v. 2} amp./hours 
for 8 hours Size 3 x 44 x 
Flat), 6/6. 
a, 2-VOLT, Type 

R760. 7-pin self-rectifying 
Output 200 v. at 60 mA 
Made by Electronic Labora- 
tories Inc., 7/6. 
6-VOLT, Type 560. 
self-rectifying, 7/6. 
MALLORY, Type 650. 6-volt 
4-pin American base, 7/6. 
MALLORY, 
_12-volt, 4-pin, 
76. 


PHOTO-ELECTRIC CELLS, 
Type G16. These celis are 
the gas-filled type with 
caesium Cathode. Made by 
Cintel. Minimum sensitivity 
100uA/lumen, working volts 
100 D.C. or peak A.C. Pro- 
jected cathode area 16 sq. cm. 
Suitable tor 16 mm. Home 
Cinema Talkie equipment, 
Safety Devices, Colour agd 
Photo Matching, Burglar 
Alarms, Automatic Counting, 
Door Opening, etc. Brand 
new. In original cartons, 


| 42 


FIVE-WAY RUBBER- 
COVERED CABLE. Suitable 
for lighting and other pur- 
poses. Per doz. yds. 7/3. 


6-pin 


American base 


1/30th H.P. MOTORS. Con- 
stant speed. Double-ended 
220-250 v. These 
motors are new, not surplus 
conversions, and are suitable 
for 16 mm. projectors Ax 
many other purposes. 

D.C., without feet, wa 


aa 

PHOTO, ELECTRIC CELLS, 
V143. Small infra- 

glass converter 


7 Ane 
tube, 50-100 v 
all purposes. 
New N.B.—We cannot 
enter into correspondence 
regarding these cells. 14/6. 


Suitable for 
Guaranteed 


packing 5/-. | 


For Other Bargains 
See Previous Issues 


MAP READING TORCH. 
| Powerful magnifying lens, 
| 3in. diam. In bakelite case. 
| Fitted with dimmer switch. 
| Takes 2 U2 cells. With bulb 
| less batteries, 22/6, 


Heres the ite 
Master i 


POCKET 


THE 
TRIMMER 
KIT 


which no Amateur or Pro- 

fessional Radio or Television 

Engineer can afford to be 
without. 


Contains 


* 1 End Trimmer 
* 1 Side Trimmer 
* 1 Yaxley Switch 

Contact Adjuster 
*% 1 Low Capacity Trimmer 
* 1 Screwdriver 


* 1 
* ! 


Set of Feeler Gauges 


Set of six Box Spanners 
from 1 to 8 B.A. 


Set of four Spanners 
from 0 to 8 B.A. 


* ! 
in durable black crackle finis/, meta! case 
Order from 


J.&S. NEWMAN Ltd. 


100 Hampstead Road, 
N.W.|1. Tel. Euston 5176 


are you 
SWITCH 
BOTHERED 


and 
BEWILDERED ? 


if you are perhaps we can help. We carry a 
large and varied stock of ** Oak "’ wafers and 
naturally the bits and pieces to convert them 
into the switches you require. 


We have also the widest range of “Close 
Tolerance '’ resistors in the country, 4, 4, I, 
and 2-watt—1°%, 2%, and 5% up to 30 Megs. 


TELE-RADIO (1943) LTD. 


177, EDGWARE ROAD, LONDON, W.2 


Tel.: PAD. 6116 
PAD. 5606 


Shop Hour, 
Mon.-Sat. 9 a.m.—6 p.m 
Thursday. 9 a.m.—! p.m 
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But its no use guessing about the perform- 
ance of an amplifier. This can only be 
determined by accurate measurement. 


The ‘CINTEL’ SQUARE-WAVE & PULSE 
GENERATOR 


has been especially designed 


for testing the transient 
response of both audio and 
video frequency amplifiers 
by the square-wave tech- 


nique and full technical 
information is given in 
our leaflet No. SWG2/I 
available on request. 


CINEMA-TELEVISION LIMITED 


A Company within the J. Arthur Rank Organisation 
FOREMOST IM THE MANUFACTURE OF 
@ Counters & Chronometers @ Metal Detectors @ Oscilloscopes @ Photo-Electric 
Cells @ Cathode Ray Tubes @ Geiger-Muller Tubes @ Electronic instruments 
WORSLEY BRIDGE ROAD:-LONDON : S-E-26 


Telephone: HiTher Green 4600 
Northern Agents: Scottish Agents 
F.C. ROBINSON & PARTNERS LTD. ATKINS, ROBERTSON & WHITEFORD LTD. 


287 Deansgate, Manchester 3 100 Torrisdale Street, Glasgow, $.2 Cl TEL 


~~ 


Wrmeress Worip 


AVAILABLE iy TYPES 
FROM 2 To 33 WAYS. 


CADMIUM PLATED BRACKETS 
AND CABLE CLAMPS. 


pyLtl 


UM 
pyaTED ¢ 


B.P.L. TEST SETS 


NOW AVAILABLE 


AT NET PRICES 


B.P.L. UNIVERSAL TEST SET 
£5-10-0 


B.P.L. SUPER RANGER 1,0000/v. 
£12-5-0 


B.P.L. SUPER RANGER 20,0000/v. 
£14-10-0 
Prices include postage and packing, 


and are applicable to Home Market 
only. 


Send your order direct to: 


BRITISH PHYSICAL LABORATORIES 
HOUSEBOAT WORKS. RADLETT, HERTS. 
Tel.: Radlett 5674-5-6 
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BSR Induction Motors.. 


FOUR POLE MOTOR FP. 10 
A ptecision engineered well 
balanced motot, designed to give 
constant, trouble free performance 
indefinitely. This motor is -used 
extensively in many wire and tape 
recorders, and gramophone units 
now manufactured. . 
Note these features :—Fully pro- 
tected + Dual voltage. range 
Negligible external magnetic field + 
Oil impregnated self aligning 
bearings « Speed constancy and silent 


Speed (light) rg00rp.m. Torque 
running. 


3 inch ozs. Weight 13 lbs. 


TWO POLE MOTORS SRI & SR2. 


A tugged and highly efficient motor that will stand heavy 
overloads, and for intermittent ratings is capable of giving up to 
twice the rated power. Used extensively in many motion displays, 
fans and gramophones now manufactured. SRI MODEL; Speed 
(light) 2750 f.p.m. Torque 3.0 inch .ozs.—Weight 2.31 Ibs. 
SR2 MODEL; Speed (light) 2750 r.p.m. Torque 2.0 inch ozs.— 
Weight 1.7 Ibs. 


. Leaders in their field 


Birmingham Sound Reproducers Ltd., Old Hill, Staffs. Tel. Cradley Heath 6212/3 
SSS eT 
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VALVES Bi2441.\" 
PURPOSES 


For 


29Cil HIGH VACUUM CONTROL DIODE 


The 29C1 is a directly heated tungsten filament control diode suitable 
for use as the controlling element in stabiliser circuits. 


RATING 
Approx. Fil. Voltage (volts) 4.0 
Approx. Fil. Current (amps) 90.8 
Maximum Anode Current 
(mA) 
Maximum Anode Voltage 
(volts) 


DIMENSIONS: 
Maximum Overall Length 

(mm) 80 
Maximum Diameter (mm) 32 
Maximum Seated Height (mm) 67 


TYPICAL OPERATION 
Saturated Anode Current 
(mA) 
Minimum Anode Voltage 
(volts) 20.0 


Approx. Fil. Voltage (volts) 4.0 
Approx. Fil. Current (amps) 0.8 


BASE: 1.0.8 


LIST PRICE: 
£1.15.0 (Provisional) 


12El BEAM TETRODE 


The 12E1 is intended for use as a series or shunt control valve in stabilised 


power packs. 
RATING : 
Heater Voltage (volts) 6.3 
Heater Current (amps) 1.6 
Maximum Anode Voltage (volts) 800 
Maximum Screen Voltage (volts) 300 
Maximum Control Grid Voltage 
(volts) —100 
Maximum Voltage between g1 
and ge (volts) 
Mutual Conductance (mA/V) —14F 
Maximum Anode Dissipation 
(watts) 
Maximum Screen Dissipation 
(watts) 


Maximum Cathode Current 
(mA) 300 
Maximum Potential Heater/ 
Cathode (volts D.C.) 300* 
tTaken at V,z=Ve2=150 volts; 
Ia=200 mA 
*Provided the cathode is positive 
BASE: [1.0.8 
LIST PRICE: £2.10.0 (Provisional) 
DIMENSIONS : 
Maximum overall Jength (mm) 
Maximum diameter (mm) 
Maximum seated height (mm) 


MAZDA 
RADIO VALVES AND CATHODE RAY TUBES 


i 


THE EDISON SWAN ELECTRIC CO. LTD., 155 CHARING CROSS ROAD, LONDON, W.C.2 


RA I89 
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SELECTIVE 
TRANSMISSION 
MEASURING SET 

MODEL RP 3110 


This is a precision instrument for measure 
ments on multi-circuit coaxial cable carrier 
systems by means of a comparison with 
locally generated signals of known frequency 
and level. 


Frequency coverage: 60 Kcjs — 3 Mc/s in 
7 ranges. 


Calibration accuracy : below 0°2% or 2 Ke/s 
whichever is the greater. 


Range of measurements : 


through levels + 10 db to - 61°5 db 
200 — 250 Volt, 50 c/s or terminated levels + 10 db to - 81°5 db 


referred to |mW in 75 ohms 


BRITISH COMMUNICATIONS CORPORATION LTD. 


GORDON AVENUE, STANMORE, MIDDX. 


Telephone . GRIMSDYKE 2266. Cables : DISC, STANMORE. 


Power supplies : 


Dept. W.W. 
18 TOTTENHAM 
A 
LEC Wile COURT ROAD, 
C a... eA LONDON, W.1 
Tel.: MUSeum 2453/4539 


Shop hour Monday - Friday 9—5.30 Saturday 9—1! 
_ Fu MAIL ORDER FACILITIES. Please | add postage 


—if you connect it 
with flex to your main Re e LAYS (EX-MINISTRY) 
set you will then have 
radio in tworooms at 
the same time. Now ‘ 
here’s the very thing | 3,000 TYPES : ‘9 ohms to 42,000 
sir. The Minor, yes | \\ ‘€ a 
sir, it is a lovely job—and sounds Ce a arta 
as good as it looks. Put it in the bedroom—just 
the job for lazy week-ends or sickness. There’s some pleasure ALSO LARGE STOCKS OF 
in being miserable if you have a Richard Allan extension > tot ye + cee 
speaker. Yes sir, 52/6, thank you sir. 


CONTACTS 


3,000 TYPES : upto 8 sets. 
600 TY 


Consider these advantages and buy 


° e PES : up to 4 sets. 

a pari Allan extension speaker. 3,000 TYPES : Make (M), Break (8), 
| 2 in Twin-silver, Twin-platinum, Dome- 

Baby Minor 26 Major 65/- | ” ' silver (2 amp., Tungsten (S_amp.), 


and Flat-sitver (8 amp.) Change- 
Bafflette Console 


. Over (C), in all but Tungsten : Make- 
£440 £6150 i Before-Break (K., in Twin-silver and 
Twin-platinum. 
De-Luxe Prestige " 600 TYPES : (M), (B), and (C), in 
44 150 £12 19 6 Twin-silver and Twin-platinum. 


RADIO LTD. ,BAFFLETTE HOUSE, BATLEY, YORKSHIRE. HENS . NEW ARRIVALS: 


Please note that “BONNIE” and “JUNIOR” models are now out of eS SIEMENS HIGH-SPEED RELAYS 
production . 3,400 OHMS D.C. RESISTANCE 
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UBILIER 


RESISTORS 


The new Dubilier Type Q Volume Control has all 
the essential outstanding features. 


Only }° diameter. 
Conservatively rated at 4 watt. 
Specially processed moisture-proof element. 


Contactor, non-tarnishing bronze alloy dual 
spring of unique design. 


a 


fis 


Wrrecess Woritp 


Wik 


dl 


-— 


ae ae Pig 


Noise level uniform and Consistently low. 
Small physical size and light weight. 


Wear, average 
rotations. 


variation 5% after 25,000 


Temperature Coefficient 0.02% 


per °C to 
9.05% per °C. 


Full details and samples are available to Radio Manufacturers upon application, but 
switch models of this volume control cannot be supplied for the time being. 


DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA ROAD, MN. ACTON, LONDON, W.3 


*Phone: Acorn 2241 (5 lines). 


’Grams: Hivoltcon, Wesphone, London. Cables: Hivoltcon, London. Marconi International Code. 


D4iA. 
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THE NEW 


scone | Servograph 


STANDARD 


SERVOGRAPH is the New Recorder using the unique 
Fielden principle of instrument actuation which is making 
“ impossible *’ measurements practicable and advancing 
others. Operable from very light current sources, 
SERVOGRAPH may be direct-connected to any 
existing apparatus for measuring CO,, pH or any 
physical quantity expressible as electrical energy. Please 
write for full details to Fielden (Electronics) Ltd. 
Paston Road, Wythenshawe, Manchester or 21 
Buckingham Street, Strand, London, W.C.2. 
Associates: Fielden Electronics (Australia) Pty. Ltd., 
Melbourne, Australia; Fielden Instrument Corporation. 
Philadelphia, U.S.A. 


INSTRUMENTATION 


There is a FIELDEN INSTRUMENT for most physical measurements 


—-M.R. SUPPLIES Ltd— 
Offer some exceptional oppertanities in Laboratory Equipment, etc. All in new or 

otherwise exeellent condition. As usual each item is guaranteed to be in perfect V A L Vy E S 1 ! V A L V E S ! 
order. All prices nett ee e 
VACUO THERMO-CO' | 


cul 4 UPLES (8.7.C.). 5 m/a. (10 m/a. max oe cmmnreae with 

four leade. tn 2in. by lin. vacuum tube, brand new, boxed, §/ 7 im ~ ~ 
EVERSHED OHM-METERS, secondhand, ex-Govt., tested, leas battery. 0.1-200,000 RECEIVING, TRANSMITTING, 
ee ee | MAGNETRONS, KLYSTRONS, 
“FUZIT” ELECTRODE WIRE JOINTERS (8.7.0.). q CATHODE-RAY TUBES, PHOTOCELLS, 
£23 equipmient, brand new, at exceptional opportanit: Price. i | “ 
wires, flex, tags, terminals, etc., 20/30 8.W.G. and up te. Ste, sq . - ETC. 
prising robust Portable transformer, 200-250 v. A.C., hand-tool, cable, etc., ready“for 
use P~ (des ns 
CLOSE-RANGE-AUTO- "TRANSPORMERS capable ot lifting mains voltage by 30 ¥ LARGE QUANTITIES 
with a load of 400/600 watts. Prim.: 210/230 v. Sec 244/230 ¥. (in 5 v. taps) } ° ~ 
Brand new by Philips, 47/6 (des. 2/6) ; or the complete Philips’ Philora Lamp supply | 

equipment comprising above transformer, and 20 mfd.(300 v. A.O. wkg.) condenser, & GREAT \ AR I ETIES 
in 18 x7} « 7}in. steel case with wing-nuts and wall mount brackets, 55/- (des. 3/6). 


G re D. < sturdy } 7c OR 
Saucon. Sin, ung. afta: dis, Puss) chat chend 100 r-p.em There vaiog ante | | IMMEDIATE DELIVERIES FROM 
wound can be controlled in speed by variable resistance. The final shaft ia at right- 
angles to body of motor and is double-ended. These are brand new £4/10/0 STOCK 


(despatch 4/6 i 
INDUCTION MOTORS (Hoover) brand new. 200/250 v. A.C. | , 
at 1,260, very silent running. Suitable for very many Purposes WRITE OR PHONE _— 
including Recorders, Cine Projectors, Gram. Motors, Coeling and Extractor 
Fans, stirrers and Mixers “iy 3 ‘}in., with shaft each end, 29/6 (des. 1/-) 
EVERSHED BRIDGE MEGG Secondhand, ex-Govt. Kachone expertly 
tested before leapate bh ange: Megger, 0/50 megohms. Bridge, .001/100,000 ohms 
tigit windows, with 10/1 and 100/1 multiplier and divider. With leather 
c @ nett (des. 4/6 
METERS Madei W Y002: Calibrated in three ranges, 500/1,000, 1,000/2,000 
aud 2 re 4,000 Gauss, direct rea ling. Complete with polarity oe and Soe 
ay, gina gin wher poe in portable case I2in. x Qin. , £5/10/ 
(dea. 
HIGH ‘purty SELENIUM RECTIFIERS Brand new goods below half price. Funnel 
cooled, full-wave, 30 volts 20 amps., 72/6; 6 H 4 % e . ‘. 
Pair in Bridge ; 30 v. os, :6 20 amps, £7 ; ., 23 . ELECTRONIC 
in each case (des. 3/6). c 240 v. 10 Eo 213 the four (des . 5/- 
We carry a large range of new Selenium Rectifiers at keen prices and can meet many | ENGINEER & STOCKIST 
VITAVOX PR 
VITAVOX PRESSURE SPEAKER UNITS, new 10 watt model, 15 ohms coil, standard 


des. 1 Also suitable Vitavox 6-cell 30in. to take t th 
tread es) Abo eatable Vhavox Gr 3m Harms io ahe two of te 95 STRODES CRESCENT 
STEEL #4938. tor P.A. Speakers extending to lift. and collapsing for transit 


to 4ft. Gin. Very sturdy and rigid, 55/= (des. 5/- England). 2 ° 

SMALL EXTEN SION SPEAKERS, made by Goodmans for the Admiralty. Fitted STAINES MIDDLESEX 
3jin. P.M. Unit (15 ohma) in neat cast housing, 6}in. x 3in. x 3fin., with volume 
contre! and top and bottem mounting lugs. Can also be used as speaker/microphone TELEPHONE $ STAINES 397 1 
for intercom, ce 4 oo Guacee 15/- (des. 1/6) ane eines 4 | 
SYNCHRONO CLOCK MOVEMENTS, 200 v.50¢ itted spindies j 
for Hours, Minutes and Seconds hands, single hole mount, silent —- with plastic | PROBABLY THE LARGEST ACTUAL 


dust cover jin. dia., and Gex ready for use, 27/6 (des. Od.). Set of three plated | | STOCKIST IN ENGLAND 


- oe Ltd., 68, New Oxford Street, London, W.C.1 WHOLESALE & EXPORT ONLY 


The diligent and enthusiastic service 
Telephone: MUSeum 2958 
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fy MUSIC LOVERS - 
a everywhere 


Effective cone dia 

Cone type 

Voice coil dia 

Coil impedance (to order) Standard 

Flux density 15.000 lines sq. cm. 
Frequency range 20 to 12 Ke.p.s. 
Natural resonance 35 c.p.s. 
Max. peak input 10 watts 


Fitted with cloth suspension Price £ 5 : 18 : 6 


This amazing Reproducer, so widely known throughout the world, 
requires little further introduction. The unique diaphragm assem- 
bly is comprised of three cones which, used in conjunction with 
an extremely powerful magnet system, control completely the 
* brilliant upper register down to the lowest note of the organ, with | 
perfect ease. This enables a class of reproduction to be obtained 
EXPORT ENQUIRIES which will delight and thrill the heart of the music lover everywhere. 
INVITED If you are not fully conversant with all the ingenious constructional 
(We still*have a few overseas details of this High Grade Reproducer, you should write without 
Agencies available). delay for Descriptive Leaflets—or better still call for an audition 
of: “‘BAKERS’’ SPEAKERS, RECEIVERS, AMPLIFIERS, etc., 
the combination of which offers the highest possible QUALITY 
REPRODUCTION obtainable. 


te BAKERS 
12” Single Cone and 18” Duplex Speakers Z 


and High Class Amplifiers and Receivers 
for Home use and Public Address. 
ous RADIO a= 


Dingwall Road, CROYDON - - - - Telephone : CROYDON 2271 


Rinect Manufactiutets of Moving Col Speakers since (925 
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THE 10 INCH 
ATCA ATA couven toupsreaker 


DISTINGUISHED FOR QUALITY IN TONE, PERFORMANCE — VALUE 


For superb reproduction of music and speech, you will want 
a Wharfedale 10 inch GOLDEN UNIT. Noted for level 
response, it is now fitted with the NEW ALCOMAX III 
MAGNET* for improved sensitivity and attack. And during 
the past ten years many hundreds of these advanced, 
scientifically-precise units have been supplied to the B.B.C. 
and G.P.O. 
PRICE 85-. CLOTH SUSPENSION |! EXTRA. 


bd Flux Density 13,000 lines. 1!” centre 
rf Pitt. T pole. Speech Coil 2/3 ohms or 12/15 
Lil : 
+ ohms. Diameter 10 


TH TEA an 
GOLDEN ‘it : dA J - as originally prepared by Wireless World. 


RESPONSE ‘ i aa i 2 *Level of response between 6,000 and 
—s 10,000 cycles is now improved by the new 
CURVE Alcomax ||! magnet. 


atqvewcy 


24 PAGE CATALOGUE AVAILABLE ON REQUEST 


WHARFEDALE WIRELESS WORKS 


BRADFORD ROAD -: IDLE - BRADFORD -: YORKS 


Telephone : IDLE 46! Telegrams : WHARFDEL, IDLE, BRADFORD 


VARIABLE- 
BUT DEPENDABLE 


The value of the EGEN midget pre-set variable resistor 
to the television and electronics designer has been enhanced 
by a new double slider operating on the radius of the element, ELECTRICAL INDUSTRY 
giving greater stability and making accurate adjustment 
easier. This reliable, precision engineered component can 
also be supplied mounted in a series of one, two or three ASTOR BOISSELIER & LAWRENCE LTD 
on acommon panel which can be suitably engraved. Available | eles Och es sre meee 
in any value from 10 ohms. to 25,000 ohms. | srk: ond Lebareteries: West Drayton, Middlesex 


@ Size2°xr1i'xl 
@ Worm drive for smooth action 
@ Ratchet action prevents over- 
winding 
@ Silver-plated solder tags 
EGEN ELECTRIC LTD. 
Char hee nee iene couse Oo" | POTENTIOMETERS 
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¢ , 
You cannot bring about prosperity by discouraging 


thrift. You cannot strengthen the weak by mneakening the 
strong. You cannot belp small men by tearing big men 
down. You cannot belp the poor by destroying the rich. You 
cannot lift the wage earner by pulling the wage payer down. 
You cannot keep out of trouble by spending more than your 
income. You cannot further the brotherbood of man by 
inciting class hatred. You cannot establish sound social 
security on borrowed money. You cannot build character and 
courage by taking anay a man’ initiative and independence. 
You cannot belp men permanently by doing for them 


what they could and should do for themselves 


+) 


From ‘Inside Maxims,"’ by the Rev. W. J. H. Boetcker 


5 


This doesn’t mean that you should rush out and buy an 
Advance Signal Generator, but it makes 
you think — doesn’t it ? 


ADVANCE COMPONENTS LTD., BACK ROAD, SHERNHALL ST., WALTHAMSTOW, E.17 
Phone; LARKSWOOD 4366 
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TWO SPEED-MOTOR. At the turn of a switch you have two speeds 
33.1/3 or 78 r.p.m. The Turntable is a full 12° diameter ; its main spindle 
precision ground and lapped. runs in phosphor bronze bearings The 
synchronous motor is virtually vibrationless and is suitable for playing 
standard, transcription and microgroove recordings 
Retail price without pickup : - - - £1412 6 
Purchase Tax . . . - . - : - o@69 


SUPER LIGHTWEIGHT PICKUP for standard and microgroove recordings 

The interchangeable heads are fitted with an easily replaceable armature 
system complete with a semi-permanent sapphire. Armature mass 20 
milligrams. Extremely low mass at needle point (4/5 m.g. only) allowing for 
reduction in downward pressure to 10/12 grams for standard recordings, 
and 5/7 grams for microgroeve recordings 
Prices: With one Head - £4 0 0, plus £1 14 8 Purchase Tax 
Extra Heads, each - - £2 10 0, plus £1 1 8 Purchase Tax 
Spare armature System with Sapphire, 14/8 including Tax 


THE CONNOISSEUR Varigroove Recording Unit. 33.1/3 and 78 r.p.m. 
100 to 300 GROOVES PER INCH continuously variable. MOVING COIL 
CUTTER HEAD of entirely new design. Patented method of suspension 
allowing use of large magnet system, producing sensitivity and response 
hitherto unobtainable. All patterning effects eliminated, allowing micro- 
groove recordings to be made with ease. 
15 ohms impedance Frequency response 30 - 15.000 cps 
LESS THAN 5 WATTS required to fully modulate 
Price £150 0 0 


ALSO HIGH FIDELITY AMPLIFYING EQUIPMENT 


= 


KipeP Sa 


AR.SUCDEN AND CO. (eNcineeRs) LTD.. BRIGHOUSE. YORKSHIRE 


| 


CONSTANT VOLTAGE 
POWER SUPPLY UNITS 


MODEL 101-C | TELEVISION 


Output: 250/400v. 0.250mA max. 
Stability : Better than 0.1%. FOR “EE.” FOR OTHER MAKES 


Output Impedance: Less than | ohm. 
Output Ripple: Less than 2mV. “RMS. TELEVISOR veoh gat 


; CONSTRUCTED 
Mains Supply: 200/250v. 45-60c/s. 
Ranelallok Ges to sre load. ‘ saatacsratecl iamastes TELEVISORS 


Vision Chassis (London or Midland) 
Sound/Vision Chassis 
with valve holders 
Power Chassis Vision Chassis 
Support 


Sound Chassis 


Time Base Chassis 
Power and Time Base 

Focus Coils Chassis, complete 
with valve holders 


pneu Heater Transformer 
Smoothing Choke 
Line Output | 9” Mask (Cream) 
ALL-POWER TRANSFORMERS LTD. Transformers | 12" Mask (Cream) 


CHERTSEY ROAD, BYFLEET, SURREY 5 Shakespeare Rd., Finchley, N.3 
Tel : Byfleet 3224/5. Phone : FINchley 2188 


Scanning Units 
DETAILS ON REQUEST. | 
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FERRANTI TRANSFORMERS 


‘H’ series hermetically sealed 
‘CG’ core transformers and chokes 


Designed to conform to Specification R.C.S. 214 and R.C.L. 215. Fully 
approved by the Admiralty, War Office and Air Ministry for use in 
Service Equipment. 

Designed to meet Customer’s particular requirements. For quotations and 
further information please write directly to :— 


= FERRANTI LTD* TECHNIGAL SALES DEPARTMENT: FERRY ROAD: EDINBURGH, 5 
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YOU CAN MAGNETICALLY RECORD 
using your Gramophone Motor as a Drive 


Necessary parts, also usable later tur a more 

ambitious job, plans available, 1 Spool Diamond Magnetic 

Recording Tape and 1 take-up spool, 2 Corner Brackets, 1 Roller. 

1 Record-playback Head Kit, 1 Friction Clutch, 1 Dual-purpose Supersonic Oscillator aud Two- 

stage Preamplifier and your Radio Chassis. Set of parts £7 . 15 . 0, or items supplied separately. 
Also Constructional Data for Wire and Tape Recorders 5s. 


PARK RADIO OF MANOR PARK, 676/8, 783 Romford Road, London, E.12 


T V in the FRINGE Se 
Wn AREAS VARIABLE HIGH VOLTAGE 


( LABORATORY & GENERAL 
V_ PURPOSE POWER SUPPLY 
PRE-AMPLIFIER inne = < + See Oba 


By ‘RAINBOW’ Output 500-12,000 V1mA 
For use with CO-AXIAL or BALANCED a 
Built-in Power te with o t es sacg ll a IANS 
- r > 1eta ° 
Rectifier, E.F.91 valve, exclusive sane Blue stove enamelled 
Rainbow Coils. Complete with all steel case, 
Plugs. Crackle Finish, Steel Case 203" x 103" x 103" 


BR" x 43” x 23”. Full details of our standard equipment from 


Alexandra Palace or Sutton Coldfield 2,000 to 50,00 " 
Model Price £5176 ’ ° ,000 volts are available. 


is giving excellent results with Receivers HAZLEH URST D ESIG NS LTD 


by Bush, Pye, H.M.V., Marconi. Philips, etc. 
Also evans, oe model} for exireme 34a, POTTERY LANE 
ringe areas 
It's to your advantage to write for fuller details. LONDON, W.1 1 


TELEPHONE : PARK 6955 
RAINBOW RADIO MANUFACTURING CO. LTD. 
Mincing Lane, Blackburn, Lancs., England 
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Introducing the 1 
SSC 
pages of our solute sane 


MARCONI INSTRUM 
LIMITED — 


Precision 
FREQUENCY MEASURING EQUIPMENT 


Type TME2 


Each year there is a steady but necessarily limited 
demand for certain ‘*hand-made”’ Marconi 
instruments. As often as not the customer is 
an extremely thankful overseas engineer — one 
whose difficulties have been resolved by the 
discovery of our unique specification. 
Ordinarily such craftsmanship cannot be lightly 
bought, but we devote ourselves to solving the 
economic as well as the technical aspects of a 
measuring problem. Although the equipment 
illustrated is created with infinite care, it is well 
within the reach of those whose operations 
depend on the precise determination of radio 
frequencies. And, because of the wave-length 
allocations accepted by C.C.LR. delegates, fine 
frequency discrimination within congested wave- 
bands is more than ever necessary. 

PRECISION FREQUENCY MEASURING EQUIPMENT, 
Type TME 2, is a complete and self-contained 
mains-operated installation for the direct indica- 
tion of frequency in the continuous range 1 ke/s 
to 30 Mc/s to an accuracy of 1 part in 10’. 
This range is capable of extension. 

By a stroboscopic method fine discrimination 
to within a fraction of a cycle per second can 
be obtained. A synchronous clock enables the 
accuracy and stability of the crystal to be 
checked against time signals or astronomical 
observations. 


MA WM 3 D., t. ba , . Pp t b 
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AUTOMATIC 
COIL WINDER 
AND DUAL 
REEL STAND 


This is the most up-to-date machine on 
the market. It has many outstanding 
features and it is the ideal machine for 


winding transformers, chokes, relays, etc. 


Please write for illustrated leaflets. . 


Kelectnc [ro 


73, UXBRIDGE ROAD, EALING, LONDON, W.5 
TELEPHONE : EALING 9096 


OVERSEAS AGENTS 


NEW ZEALAND PAKISTAN 


Hamer Electrical Co. Ltd 
P.O. Box 798, 
Christchurch, 


Machine Tools (Pakistan) 
Nadir House, Ltd. 
McLeod Road, 


SWEDEN 
Stenhardt Engineering 


113-119, Asogatan, Co., 


Stockholm. 


SINGAPORE 


Eastern Electrical & 
Mechanical Engineers, 


39, Selegie Road, 
Singapore. 


New Zealand. 


INDIA 
Machine Tools (india) Ltd 
Stephen House, 

Dalhousie Sq., 


Karachi. Pakistan 


NORWAY 


Elektrisk Verktoi, 
Frydeniundgt 13, 
Calcutta Oslo 


DENMARK 

Sven Tvermoes. 

72, St. Kongensgade, 
Copenhagen. 


Sole Agent for Singapore, 
Malaya, Indonesia and 
British North Borneo. 


Used and recommended 
by the Leading Set 
Manufacturers for use 
by their Authorised 
Service Dealers 


The Radar Video & Sync Generator provides a fully synchronised 
and correctly proportioned television test pattern together with 
sound to allow any receiver to be checked and adjusted outside 
of transmission hours, leaving the set in perfect order so that the 
viewer can switch on, when the programmes are being transmitted, 
with the certain knowledge that the set will not require any further 
adjustment—hence the use of this unique instrument both by 
leading manufacturers and authorised dealers throughout the 
transmission areas. Enquire to-day for details of models for 
London, Midland or Northern frequencies. 


ENSURE A FULL 8-HOUR SERVICING DAY 
with the 


Idealism 


Concepts may be divided into 3 categories—from 
the lowest to the highest—Concrete, Functional 
and Abstract. video & sync 


Designs and policies may also have similar propensities. In generator 
a sadly materialistic world, our products are the result 
of an unshakable belief that progress is earned by the 
pursuit of things as they should be and is not the fruit 


of the limitations of things as they are. 


Our wish for 1951 is that the number of those sharing our 
belief will increase. 


J. H. BRIERLEY (Gramophones & Recordings) LTD. 


eumuues KIRKBY TRADING ESTATE, LIVERPOOL auuuem 


RADIO, RADAB & TELEVISION 
26 Oakleigh Rd.. New Southgate, Londen, N.1! 


FEBRUARY, 1951 


WIRELESS WORLD 


have many advantages — electrical and physical, which makes a substantial 
appeal to the professional radio engineer and the serious experimenter. Being so 
small they can be soldered directly into the part of the circuit where they are 
wanted and without any consideration of mounting methods or special holders. 

They require no heater power and therefore the danger of introducing hum 
does not exist, neither has screening to be considered. 

A minimum life of 10,000 hours means that they need not be easily accessible 
for replacement and the special sealed and robust construction ensures immunity 
from damage by vibration or atmospheric conditions. ; 

As replacements for thermionic diodes, G.E.C. germanium diodes are always 
worth considering and the main points which have to be taken into account are 
reverse resistance and permissible reverse voltage. Their low shunt capacitance 
will always be advantageous compared with thermionic diodes. 

From the point of view of the experimental worker they are invaluable 
because of their versatility, and they can equally well be used for say, an improvised 
source of bias from a heater supply, a probe voltmeter at television frequencies 
or in one of the many circuits of which the following are typical examples. 
For further information write to: 
Osram Valve and Electronics Dept., 
Magnet House, Kingsway, W.C.2. 


Vision Detector and Spot Limiter 


T.V. Sound Detector and Noise Limiter 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, W.C.2 
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MODERN CANUTES aan at least say 
‘No farther please!” to waves of electro-magnetic 
induction with every hope of success. They can keep 
them within bounds with MUMETAL, the high- 
permeability low-loss Telcon alloy which is many 
times more effective for shields and screening 
boxes than a similar thickness of any other material. 
In hundreds of laboratories MUMETAL is already 


TELEON 


Head Office: 22 Old Broad Street, London, E.C.2. 


TELCON 


THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD 


Phone: LONdon Wall 7104. 
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regarded as the one infallible solution to problems of 
undesirable magnetic interference. Not only has it 
a higher permeability than any other magnetic 
material but also the lowest total electrical loss per Ib. 
MUMETAL is available in sheet, strip, rod or wire: 
(we also produce standard shields for most C.R. tubes 
and transformers) ; it is ductile, can be stamped 
cleanly, drawn or rolled ; is non-scaling, does not rust. 


METALS 


Details and 
samples 
available 
on application 


Enquiries to: Teleon Works, Greenwich, S.E.10. Phone: GREenwich 3291 


Precision 


yotetre Weesle 


Sa 


For high a of Reproduction 


with minimum of wear on 


= a 4 


FIVE TYPES TO CHOOSE FROM 
The above are designed and manufactured to suit all 
types of pick-ups. 


record 


. 1, ** Miniature "’ jewel tipped needle for light-weight pick-up. 
No. 2. “ Straight’ * jewel tipped needle for crystal pick-up. 
No. 3. “ Trailer"’ jewel ti ped needle for medium-weight pick-up. 
No. 4. “Knee Bend Trailer’ 


heany-weight pick-up. 
No. 5. “* Miniature Solid Sapphire’ * needle for light-weight pick-up. 


PRICES :—Nos. 1-4, 7/- as Purchase Tax 3/-. Postage 6d. 
No. 5, 3 4 » 6d. 
Your local dealer can i 
In cases of difficulty, apply direct. 
A “TIP”? WORTH TAKING 
An interesting and instructive Brochure giving advice on the 


pe G. Brown precision Sapphire Needle to suit your 
ick-up will be sent om request. Write Department “W 


jewel tipped needle for the older 


Telephone 
Wotford, 
7244. 


SHAKESPEARE» STREET, WATFORD, HERTS. 
——————_———_—_—_—_—_——————————— 


All these 
high-quality 
features 


yet it retails 
at only £5‘10! 


@ Non-hygroscopic 
diaphragm 


@ Former-iess speech-coi! 

@ Good transient response 

@ Smooth response curve 

@ High amplifier gain without 
feed-back 


The high flux nickel alu- 
minium magnet and dia- 
phragm assembly is housed 
in a spring suspended die 
cast case. Microphone in- 
put transformers and three 
types of stands, folding, 
table top and heavy-base, 
to suit this microphone, 
are also available. 


@ Stable operation 
@ Great sensitivity 
@ High output voltage 


Type M.C.R. Moving Coil 
GRAMPIAN 
MICROPHONE 


Get full details without delay from: 


GRAM®@I@N REPRODUCERS LTD 
%, HANWORTH TRADING ESTATE, FELTHAM, MIDDX. 


Phone: Feltham 2657 Grams: Reamp, Felthom 
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COMMUNICATION RECEIVERS 


MODEL 680. A high grade instrument for Professional Com- 
— s munications requirements. Frequency coverage :—30 Mc/s to 
1.12 Mc/s and 1120 Kc/s to 480 Ke/s. 


£89 -5- 0 (No Purchase Tax) 


MODEL 750. A fine, double superheterodyne re- 


ceiver. Frequency coverage:—32 to 1.7 Mc/s and 1465 ) a 
to 480 Kc/s. 


£59 - 10 - 0 (No Purchase Tax) 


MODEL 740. An outstanding receiver of first-class con 
struction at a moderate price. Frequency coverage:— 
a | 30.6 Mc/s to 1.4 Mc/s and 205 Metres to 620 Metres. 


£32 © 10 - 0 No Purchase Tax) 


Available through any “‘EDDYSTONE”’ Distributor 


lestgls 
owe BRING THEM TO 


LiFE/ 


Made in Three Principal Materials 


FREQUELEX PERMALEX TEMPLEX 


An insulating material of Low A High Permittivity Material. A Condenser material of med- 

Di-electric Loss, for Coil For the construction of jum permittivity. For the 

Formers, Aerial Insulators, Condensers of the smallest construction of Condensers 

Valve Holders, etc. having a constant capacity at 
all temperatures.’ 


the most difficult problems solved by . . . 


Bullers 


BULLERS LOW LOSS CERAMICS 


BULLERS LiTO., 6 LAURENCE POUNTNEY HILL, LONDON, 
Telephone: Mansion House 9971 (3 lines) Telegrams: *Bullers, Cannon, London" 


possible dimensions. 
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: “a . 


satan 
we believe 


modern Radio demands instruments 
capable of better reproduction, we 
have pioneered high quality push-pull 
circuits to sell at modest prices. 

The AMBASSADOR Six-Fifty Radio- 
gramophone is an example of such an 
instrument. Six valve A.C. super- 
het circuit with two output valves in 
push-pull. Twelve-inch loudspeaker. 
Garrard auto-record changer for all 
types of records. 

Walnut cabinet with record storage 


— Cash Price .. £78 
For Single Speed £72 


Obtainable rom Ambassador 
Agents only. lilustrated .S Hire-purchase terms 


leaflet o. this and other wu . are available 
models on request to:— 


E.M.I. TRAINING 
weeaoeneaee Or the best posts 


ic parts including chassis, coil peut, LPT. ~ and 
lial awembly cost only 86/«. Booklet 1 


a ERS ee ee eee mtc: |  E.M.1. INSTITUTES, THE COLLEGE BACKED 


Valves—Booklet 6d The Baby Grand,” a de luxe design 
restricted to 5/ff watts in class “* A,” but incorporating all BY THE GREATEST ELECTRONIC INDUSTRY 
the features of high power amplifiers. Dual inputs for 50 

or 500mV. Wiring diagrams in four easy stages. Can be 

constructed for £9/10/-. Booklet I IN THE EMPIRE. 


These designs and al! parts are available to the trade, home 
or overseas. Sample design and price list free on receipt o 
trade card 


Daytime Attendance Courses 
All parte for Viewmaster Wireless World” and . + + . . 
" Biectronic Engineering " designs trom stock. New aspect Radio, Television, and other Industrial Electronic 


masks for ores ong C.R.T.« now available 

ie 5 allon cker cabine' 4 v . . . = 7 

rat tet 20 abl Va £7. I2in. console VM ziz 10 n subjects. Principles and Practice of Radio—1 year. 
See eee Telecommunications Engineering—2 years, leadin 

MOTORS BSE _ shaded pole motors for recorders, ete, SRI 32/-. a‘ - , g 1g y . 1s 

a SR2 25/-. FP10 38). to City & Guilds Final Certificate. Electronic 

PICK. UPS 78 . = my ven. Caw. ae £5 85 - oe E : S 3 : ] ji ‘ r ) 
- i) >.m. Ju » changers, reo Tor a — f s bf » » 
20m, aa eee, Rows. ne GSE ngineering years (inc uding one year's practica 

is training in E.M.I. Factories)—leading to C & G 

ee ee rn mom oot full Technological Certificate. 

Horizontal stand for same, 14/-, Bench Stand for vertical 


drilling, fully adjustable, - Buff and polishin, J i 

kit including 4in. wire lg buff, Sin grinding wheal * Next courses Commence April, 1951. * 

tc. 17/6. Complete kit, with Drill, Horizontal stand, all Early enrolment is advised. 

accessories, 13 high speed drilis up to jin. in handsome = 

portabie steel case, 220 v. or 240 v., Fall des iliti < 

ae eee elon en tenteet £10176. Moderate terms. Facilities for easy payment. 


Write for free Brochure to the Registrar, Dept. 16 


geereenssiol E.M.l. INSTITUTES faa 


10. PEMBRIDGE SQUARE, NOTTING ST coe een 
: NG HILL GATE, COLUMBIA 
LONDON, W.2. TELEPHONE: BAYSWATER 6131/2 


tre 


Stockists for Eddystone, Woden, Dene 
W.B., Whartedale, Reliance, etc 
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The XFW20 is a sub- 
ie miniature voltage amplifier 
pentode with a filament 
current of only 12} mA. 


It is a robust, reliable 
valve having a high gain 
and very low microphony. 


Its principal use is in 
the early stages of hearing 
aids, but it has applica- 
tions in many small instru- 
| ments. 


| 
fg, f.g,a 


TYPICAL OPERATION 


Filament Voltage .. * és 0.625v 
Filament Current .. - - 125mA 
H.T. Supply Voltage 7 es 224v 
Anode Load - a .. §to2MQ 
Screen Resistance .. - »a 3MQ 
Stage Gain ia ne ie 32 


THE SCIEN TIFI¢ 
Ave 
SS 

BRITISH od MADE 


GREENHILL CRESCENT, 
HARROW-ON-THE-HILL, MIDDLESEX 


Telephone : HARrow 2655 
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WILLIAMSON 


Amplifiers 


‘THE WILLIAMSON CIRCUIT AS PUBLISHED 


IN THE WIRELESS WORLD, AUGUST, 1949, 
IS THE ACCEPTED STANDARD FOR 
HI-FIDELITY REPRODUCTION. 


Our version of the amplifier uses such construc- 
tional refinements as :— 


%* Impregnated grid coupling condensers. 

% Paper condensers on the H.T. supply 
line. 

% Matched or close tolerance resistors, 
where balance is important. 


% Cadmium-plated steel chassis. 

*% Partridge Mains and Output 
Transformers. 

% Models with separate H.T. supply 
(Type D.P.S.), incorporated on the 
same chassis for use with multi- 
stage pre-amplifiers. 


Our complete range is :— 
Type K.T.66 amplifier to specification 
£24.5.0 inc. vaives 
K.T.66 D.P.S. £29.5.0 ., ” 
Type P.X.25 D.P.S. as Type K.T.66 
D.P.S. but with P.X.25 output valves, 
£30.10.0 . 
Type E.L.37 D.P.S. 9 watts output, 
£18.18.0 ., ” 
E.L.37 D.P.S. is a new model, illustrated above, using a 
special output transformer with sectionalised windings and 


having an extremely low leakage inductance, together 
with the latest Mullard B8a valves. 


For use with above equipment :— 


Wide range four - stage tone-control and 
equaliser for L.P. and Standard records, with 
microphone and radio input. Complete with 
engraved perspex panel... ... ... g7.917.6 
Four-Station pre-set superheterodyne receiver 
with variable selectivity, from ... ¢8.4168.0 


Tax £1.18.11 


GOODSELL LTD. 
40, GARDNER STREET, BRIGHTON 


Telephone : BRIGHTON 26735 


London: Representative : 


HOLLEYS RADIO, 285, CAMBERWELL ROAD. 
LONDON, S.E.5. Phone : RODney 4988 
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THE epecca" HY PICK-UP USES 


MUREX 
SINTERED Permanent MAGNETS 


Where small complex shapes with high magnetic 
efficiency and stability are required sintered 
permanent Magnets are 


required. 


Photographs by courtesy of the 
Decca Record Co. Ltd 


Ps 


ete. 
be 


MUREX Ltd, Sse 


(Powder Metallurgy Division) 


RAINHAM °- ESSEX - Telephone: Rainham Essex 240 
London Sales Office: Central.House - Upper Woburn Place - W.C.I - Telephone: EUSton 8265 


TRANSFORMERS CELESTION 

AND CHOKES ‘eae Rouen 

SPECIALLY DESIGNED 
FOR ALL 


ELECTRONIC ® Overall Diameter 12,4" 
EQUIPMENT ® Voice Coil Impedance 


ohms 3.0 
SOUND EFFICIENT e Magnet Pole Diameter I5 The General Public shoul< 
please order through their 


CONSTRUCTION DESIGN @ Fiux Density (Gauss) 10,000 Local Dealers. 


®@ Total Gap Flux (Maxwells) pay : 
lanufacturers are invite 
| N D U S ) R | A a i : P E S 60,000 to write for details of the 


full range of Celestion 


GP: TS 25 KV A @Peak Power Capacity [!O0W _ speakers 


MODEL P44. 


STEWART TRANSFORMERS Ltd. CELESTION SUMMER ROAD 


1021 FINCHLEY RD., LONDON, N.W.II ee ee ee 


Tel.: SPEedwel! 3000 and 3533 


Telephone : EMBERBROOK 3402-5 
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K5I HIGH-FIDELITY AMPLIFIER. Complete with detachable remote control, 
6 watts push-pull output, negative feedback, distortion below 0.5%. Frequency range 
30-20,000 cps., separate bass and treble controls. Mic/Radio, Gram(33/78) selector. Guaran- 
teed for two years. Price £17/17/-. In Kit form £14/14/-. 


RC TUNING UNIT. Combined TRF/Superhet receiver, 4 valves, 3 wavebands. High 
sensitivity RF stage on all bands, 2 RF stages on TRF reception, infinite impedance detector. 
Two years guarantee £14/18/6, inc. P.T. 


RG QUALITY TUNING UNIT. Variable selectivity local station TRF receiver. 
Employs 2 stages of RF amplification feeding into I.!. detector. Long and Medium wave- 
bands. Guaranteed for two years £8/14/2, inc. P.T. 


CATALOGUE. Our fully illustrated catalogue makes interesting reading. May we send 


you acopy ? Write today to :— J bask 


Our range also includes, of course, the — AM PLI iF H & rat s 


CONCERT MASTER Amplifier WESeern 3350 (Sales) LTO. 
and TRICORNE Speaker Chambers. 


181, Kensington rel Street, London, W.8. 


SIZE 24" 34" 
RANGE 25:A 10uA 


to to 
50A 50A 


MICROAMPS D.C PRICE 
5QuA 55- 61) 

200:A 45- S51- 

SER NO S082 ImA 35 a 4l = 


(Export prices on application) 


All sizes available with 
MIRROR SCALE 


Ist Grade Accuracy 


SENSITIVE PANEL MOUNTING METERS 


For particulars of these and our full range of measuring instruments write to :— 


BRITISH PHYSICAL LABORATORIES 


HOUSEBOAT WORKS - RADLETT - HERTS - Telephone: RADlett 5674-5-6 
ee 
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FOR THE DISCRIMINATING PA MAN 


PORTABLE BATTERY MAINS AMPLIFIER BM40 


XW 
An attractive appearance and unique construc- 
tion combined with first-rate performance give 
this instrument a hallmark of distinction. Peak 
power 40 watts, 30 watts undistorted. Designed 
for both A.C. Mains and 12-volt battery opera- 
tion. Provision for independent electronic 
mixing of two microphones and one gramophone 
channel. Built-in vibrator. Special tone control 
circuit, with independent bass boost and 
cut, and treble boost and cut. 
These and many other features make the BM4o 
the most up-to-date amplifier available. 
List price £45. 


An ideal equipment for mobile applications, 
giving crisp, clear messages. The outfit com- 
prises: 15 watt amplifier for either 6 volts or 
12 volts operation; hand microphone type 
M.C.B., and co-axial weatherproof loudspeaker. 
A gramophone input and battery-saver switch 
are incorporated. 

List price £42. 


30 WATT PORTABLE AMPLIFIER PA30/B 


A 30 watt amplifier for public address men. 
Inputs for moving coil or ribbon microphones 
and gramophone. Tone control. Illuminated 
panel and output signal level indicator. Outputs : 
7.5, 15 ohms and 100 volt line. Operates from 
200/250 volts A.C. mains, or 12-volt battery 
when used with battery adaptor unit type LT30. 
An ideal equipment for P.A. vans, general 
installations and outdoor requirements. Supplied 
in a handsome portable case. 

List price : PA30/B Amplifier, £35. 

LT30 Battery Adaptor, £12 10s. 


BIRMINGHAM SOUND REPRODUCERS LIMITED 


CLAREMONT WORKS, OLD HILL STAFFS TEL.: CRADLEY HEATH 62123 
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RADIO, TELEVISION 
AND ELECTRONICS 


40th YEAR O F PUBLICATION 


In This Issue 
Managing Editor: HUGH S. POCOCK MLE.& 
EDITORIAL COMMENT .. 


RECENT DEVELOPMENTS IN SPEECH | REINFORCEMENT 
SYSTEMS. By P. H. Parkin and W. E. Scholes .. oe 


MULTI-RANGE OHMMETER. By I. B. Davidson .. 

WORLD OF WIRELESS .. bis ae ss 

SHORT-WAVE CONDITIONS. By T. W. Bennington 
PUBLISHED MONTHLY: Price 2/- (last Thursday of GERMANIUM DIODES. By R. T. Lovelock and J. H. Jupe 


preceding month) by ILIFFE & SONS LTD., Dorset House, VECTOR DIAGRAMS—2. By “ Cathode Ray” 


Stamford St., London, S.E.i. Telephone: Waterloo 3333 . i -_ . oy 
ane AL, SOLDE GS NT. 2 F.D 
0 Unned - Teagan “Ghent Sek. heelee” THERMAL SOLDERIN HUNT. By P. F. Duncan 


MORE ABOUT BAND-PASS CONVERTERS. By H. B. Dent 
ANNUAL SUBSCRIPTION: 
Home and Overseas, £1 7s. 0d., U.S.A. $4.50,Canada$4.00 E.H.T. FROM AN R.F. OSCILLATOR. By C. J. Dickinson. . 
RADIO IN THE JUNGLE. By “ Pronto” 
BRANCH OFFICES: MANUFACTURERS’ PRODUCTS 
Birmingham King Edward House, New Street, 2. RANDOM RADIATIONS. By “ Diallist ” 
10, ns ; s poe 
a 6-10, Corporacion Street. = LN RIASED, By “ Free Grid 


Glasgow 26B, Renfield Street, C.2. 
Manchester 260, Deansgate, 3. LETTERS TO THE EDITOR 


Editor: H. F. SMITH 
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CERAMIC SWITCHES 
For applications where only the best is good enough. 
Stators and rotors of “* Frequentite ” ceramic. All contact 
members of silver alloy. 


Wright and | “ear e Limited 


138, SLOANE Ss LONDON = S.W 


RHA 
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Important trends in 


VALVE 


DESIGN 


MULLARD BOOSTER DIODE TYPE PY80 


The PY80 is a diode on the all- 
glass B9A (Noval) base, primarily 
designed for use as a booster diode. 
By employing the PY80 in a 
circuit designed to conserve energy, 
which is stored in the secondary 
winding of the line output trans- 
former and which would otherwise 
be dissipated uselessly in damping 
resistors, the H.T. voltage to the 
line output valve can be boosted, 
thereby considerably enhancing the 
efficiency of that stage. 

The booster circuit is particularly 
advantageous in equipment employ- 
ing the D.C./A.C. (transformerless) 
technique, where the available H.T. 
supply voltage rarely exceeds 170 
to 200 volts. The H.T. boost not 
only permits operation of the line 
output valve at a higher anode vol- 
tage, with corresponding reduction 


in anode current, but also makes 


available a higher H.T. supply for 


RATINGS AND CHARACTERISTICS 


Heater Suitable for 
Series operation, A.C. or 
D.C. 


Vh 19V 
lh 0.3A 


Capacitance 


Ca-k < | 5uuF 


Limiting Values 


*P.1.V. max. 


Vout max. 


4KV 
450V 
360mA 
180mA 
Vh-k(pk) max. (heater 


ia(pk) Max. 


la(av) max. 


negative with respect 
to cathode) 650V 

*For a maximum pulse 
duration of 15% of one 
cycle, with a maximum 


of 15usec. 


such purposes as the first anode 


voltage of the picture tube. 


In this application the cathode of 
the PY80 is normally at a high 
potential with respect to the heater. 
The heater-cathode insulation has 
therefore been made adequate to 
withstand a potential difference of 
650V. Furthermore, the anode 
insulation will withstand a peak 
inverse voltage of 4 KV such as 
may the 


occur during flyback 


period. 
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Distribution of Sound 


E are inclined to think that the branch of 
our art described variously and not very 
elegantly as sound amplification, sound 
reinforcement, public address—and, what always 
makes us wince, ‘‘ the broadcast’’—may fairly be 
described as the Cinderella of electronics. Even the 
nomenclature is highly unsatisfactory; ‘‘ public 
address ’’ is stilted in the extreme, and has been 
deprecated by the British Radio Equipment Manu- 
facturers Association. The association, however, 
has not in our view suggested a very happy alter- 
native; the preferred ‘‘sound reproduction ’’ 
should, we think, be an omnibus term covering all 
possible methods of reproducing sound artficially, 
and applicable to every kind of apparatus used to 
that end. ‘‘ Sound reinforcement,’’ though rather 
a mouthful, is much better when properly used to 
connote a system designed to amplify sounds that 
are already to some extent audible by natural 
means. ‘‘ Sound distribution ’’ seems to us the best 
general term out of a rather bad lot to replace 
‘“‘ public address,’’ though it would probably be 
rather arbitrary to suggest the term should be re- 
stricted to systems in which the source of the original 
sound is barely, if at all, audible (or visible) to the 
listener. 5 

It seems desirable that some distinction should be 
drawn between the two most widely used systems 
of sound amplification. In what most people prefer 
to call sound reinforcement, naturalness is the prime 
requirement; the audience should not be aware 
that the speech or other sound coming to their ears 
has been artificially reinforced. Fidelity is thus 
needed. In public address or sound distribution, 
on the other hand, intelligibility is the prime cri- 
terion ; as often as not, the speaker is anonymous, 
ind there is no illusion of naturalness to be pre- 
served. 

These thoughts are provoked by an article printed 
elsewhere in this issue which deals with an interest- 
ing and promising method of preserving naturalness 
in sound reinforcement systems. Incidentally, the 
urticle comes as a reminder that even in the matter 
f literature sound distribution is less well served 
than most other branches of electronics, and the 
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information published on the subject is relatively 
small. The paucity of literature may perhaps to 
some extent be attributed to the fact that sound dis- 
tribution is to a considerable extent an art rather 
than a science ; it makes use of many basically well- 
known techniques, but applies them in a highly 
specialized way. 

Most readers will agree with us in thinking that 
a large number of sound distribution installations 
reflect little credit on the electronic art. We should 
hasten to add here that the blame for this is not 
always attributable to those who made the 
apparatus and planned its installation. In many 
cases misuse and poor maintenance are responsible 
for the deterioration that is so often noticeable after 
an installation has been in use for some months. 
Some sound distribution equipment is installed on 
a rental and maintenance basis, rather than on out 
right sale; this seems to be a practice that might 
well be extended. 

Sound distribution is often brought into disrepute 
by causes that have nothing to do with the technical 
considerations involved. The employment of un- 
trained and quite unsuitable announcers is a case 
in point ; this is hardly our business, but we cannot 
but deplore the fact that at at least one London 
main line terminus there is an announcer who does 
not know the accepted pronunciation of a number 
of stations served by his line. Manufacturers of 
equipment might do some useful propaganda in 
such cases by pointing out that even the best equip- 
ment cannot remedy faults in diction! 

Propaganda in other directions seems to be called 
for. We believe the Association of Public Address 
Engineers has already stressed to its members the 
need for remedying the shortcomings found in some 
installations, and we feel this relatively young 
association can do much useful work towards 
establishing a higher average standard of quality. 
After all, this is a matter that concerns all of us; 
the general public comes more closely into con- 
tact with speech amplification than with any mani- 
festation of electronics except broadcasting To 
some extent they will judge the capabilities of all 
applications of electronics by what they hear. 


RECENT DEVELOPMENTS IN 


Speech Reinforcement Systems 


Use of Controlled Time Delays to Preserve Realism 


By P. H. PARKIN, Bsc. AMLEE. and W. 


Due the past thirty years the technical 
equipment for speech reinforcement systems 
has been extensively developed and it is now 
possible to produce microphones, amplifiers and loud- 
speakers with practically any required specification. 
The associated acoustical problems; i.e., the relation 
of the use of the equipment tg the sound as heard by 
the listeners, has received comparatively little atten- 
tion. Recent research on the audibility of speech by 
Haas and Meyer’ in Germany, while concerned 
primarily with acoustics, has a considerable 
bearing on speech reinforcement systems. In addition 
Beranek,? and Beranek, Radford and Wiesner* in 
America have been investigating the performance of 
such systems, and Doak and Bolt* have extended 
the original work of Haas. It is the purpose of this 
irticle to bring together the results of these investiga- 
tions to see how they affect the design of speech 
systems. Experiments made by the authors which 
confirm these results will also be described. 

Speech reinforcement systems (hereafter referred to 
imply as systems) should make speech intelligible 
without loss of realism or naturalness. In most cases 
it is comparatively easy to make the speech intel 
ligible, but it is often difficult to do so without losing 
naturalness and without inducing a strain in the 
listener. This article is mainly concerned with this 
problem of the retention of naturalness, although the 
results also have some bearing on improved 
intelligibility. 


room 


Haas and Meyer Results 


(a) Echoes with Short Delay Times.—Haas and 
Meyer were primarily concerned with room acoustics, 
in particular the effect of a single echo on the audi- 
bility of speech. ‘‘Echo”’ in this context is defined 
as a reproduction of the original or direct sound de- 
layed behind the original sound and differing from it 
only in amplitude. (The word ‘‘echo”’ is used to 
describe the second sound even when the time delay 
ind amplitude are too small for the ear to perceive 
it as a separate entity Although they used loud- 
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speakers to produce both the original sound and the 
echo, this was done purely as a matter of technique ; 
these loudspeakers were intended to imitate actual 
acoustical conditions. Their results are not strictly 
comparable with a speech reinforcement system used 
in a room with a finite reverberation time, but for 
the time being it will be assumed that the system is 
used under open-air conditions. This point will be 
dealt with more fully later. 

The echo was delayed by using a loop of magnetic 
tape, and their first experiments were made under 
open-air conditions using two loudspeakers placed 
three metres in front of the observer, subtending an 
angle of 45deg. Both loudspeakers were fed with 
speech at the same intensity. With no delay on the 
‘echo’’ loudspeaker the sound appeared to come 
from a point mid-way between the loudspeakers ; that 
is, from directly in front of the observer. Now if the 
echo loudspeaker was delayed by five milliseconds it 
was not heard at all by the observer although the 
loudness remained the same. That is to say all the 
sound appeared to be coming from the primary loud- 
speaker. This apparent direction of sound effect, 
which will be referred to as the Haas effect, was 
maintained for delays up to about 35 msec, but at 
about this time delay the echo loudspeaker began 
to be recognized as a secondary source although the 
sound source was still located at the primary loud- 
speaker. At delays of 50 msec and greater the second 
loudspeaker was heard as a distinct echo in the 
normal sense of the word, but the secondary loud- 
speaker was completely masked by the primary loud- 
speaker over the time delay range of 5 to 35 msec. 

The next step was to determine quantitatively the 
extent of the masking. This was done by allowing 
the observer to reduce the intensity of the primary 
loudspeaker until both loudspeakers appeared to be 
heard at the same loudness. The average results 
from 15 observers have been plotted as the differ- 
ence in intensities for equal loudness as a function 
of time delay (Fig. 1). Under these conditions the 
observers were conscious of the two loudspeakers as 
separate sources. 

Only two further results with short time delays 
need concern us here. It was found that the Haas 
effect was independent of the position of the echo 
loudspeaker, and that with the two loudspeakers at 
the same intensity the increase in loudness was pro- 
portional to the increase in power; i.e., 3db, as 
compared with a single loudspeaker. 

At this stage we may illustrate the bearing of these 
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results on speech reinforcement systems by a simple 
example. If in a rectangular hall the human speaker 
using a microphone is at the centre of the platform, 
with two loudspeakers on either side of the platform, 
then most of the audience will hear one or other of 
the loudspeakers a few milliseconds before they hear 
the direct voice. Thus the sound will appear to them 
to be coming from one or other of the loudspeakers, 
which, particularly for those near thé front, is ob- 
viously unnatural. On the other hand if a loud- 
speaker is placed, say, 20 feet above the human 
5 all the audience will hear the direct voice 
rst. 

The sound will then appear to be coming from 
the human speaker (with an obvious gain in realism) 
unless the loudspeaker is received at an intensity of 
about 7 db greater than that of the direct voice. The 
figure of 7 db means that the echo is 3 db below the 
value for equal loudness; this ensures that the echo 
is not heard as a separate sound. 

(b) Echoes with Long Delay Times.—Haas and 
Meyer continued their experiments with longer time 
delays; for technical reasons these further experi- 
ments were conducted in a medium-sized room with 
an average reverberation time of about 0.8 second, 
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Above : Fig. 1. Relative 
intensities for equal 
loudness as a function 
of the echo delay time. 


PERCENTAGE DISTURBANCE 


Right : Fig. 2. “ Distur- 
bance’’ contours for 
various echo amplitudes 
as a function of the 
time delay. 
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but the possible etiects of the change from open-air 
conditions to reverberant conditions need not concern 
us here. ’ 

We have seen that when the echo time delay was 
about 50 msec the observer heard the second loud- 
speaker as a discrete echo. At this stage the echo had 
begun to interfere with the naturalness of the speech 
and it was the object of these further experiments to 
determine the amount of this interference as the 
amplitude and time delay of the echo were varied 
It was found that the usual type of intelligibility 
test was, for various reasons, not suitable for this 
purpose. Instead the observers were asked to say 
when they were “‘ disturbed ’’ by the echo; i.e., when 
listening became unpleasantly strained, even if the 
speech was still fully intelligible. 

About 100 observers were used for these tests and 
the results for a speed of speech of 5.3 syllables per 
second are shown in Fig. 2 where the percentage of 
observers who were disturbed by the echo is plotted 
against echo delay time for various echo amplitudes 
relative to the first sound amplitude. It is seen, for 
example, that when the echo had the same intensity 
as the first sound, 20 per cent disturbance was found 
for a delay time of 50msec. If the echo intensity 

was reduced by 3db 
then for 20 per cent 
disturbance the delay 
time could be as long 
as 80 msec. 

Before going on to 
discuss the practical 
application of these 
results it will be easier 
to consider them 
plotted in a different 
form. Doak and Bolt 
have derived from 
Haas’ work, supple- 
mented by their own 
studies, a_ tentative 
criterion for the tran- 
sient acoustic response 
of rooms. They have 
plotted contours of 
constant percentage dis- 
turbance as a function 
of echo intensity—tela- 
tive to the direct sound 


a 
100 


ECHO DELAY (milliseconds) 


intensity—and echo delay time (Fig. 3). (They have 
extrapolated Haas’ results and also modified them 
slightly to allow for the difference between the 
average German speech rate of 5.3 syllables per 
second and the English rate of 4.5.) Thus, for 
example, an echo of the same intensity as the first 
sound will cause about 15 per cent disturbance if 
delayed by 50 msec and about 70 per cent disturbance 
if delayed by 1oomsec. ! 

Now this: replotting of Haas’ results is perfectly 
straightforward for single echoes; in room acoustics, 
however, the original or direct sound is not followed 
by a single echo but by a multiplicity of reflections. 
Doak and Bolt go further than Haas and suggest that 
this disturbance plot will also apply, at least in 
general shape, for room acoustics. This suggestion 
they base on the previous work of Mason and Moir,’ 
of Somerville,* and on their own investigations. It 
is also borne out by a test made by the authors in a 
theatre where at some positions in the circle it was 
difficult to hear the speech, while in the balcony, 
farther from the stage, hearing was perfect. A pulse 
of tone at 800c/s lasting for 15 msec was fed to a 
loudspeaker on the stage. Envelope tracings of the 
resultant sound fields received by a microphone and 
displayed on a cathode-ray tube are shown plotted 
against the Doak and Bolt criterion on Fig. 4. At 
the good position the response kept, in general, 
at about the 10 per cent disturbance contour, while at 
the bad position the response was up to the 50 per 
cent disturbance contour. Articulation tests at the 
two positions gave 96 per cent for the good position 
and 78 per cent for the bad position, 

Phe original Haas work is now being continued in 
Germany with a series of echoés atid when this work 
is complete it will be possible to decide accurately 
on the disturbance plot. The present evidence tends 
to show that the Doak and Bolt criterion as it stands 
is rather too stringent; in the good position in the 
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reported perfect hearing and the disturbance was 
certainly not as high as 10 per cent. 

To sum up, the behaviour of a speech reinforce- 
ment system consisting of one loudspeaker only and 
used in the open air can be assessed accurately by 
the Haas results alone. With multiple loudspeakers 
in the open air the directional effect can be deter- 
mined exactly, but the disturbance effects may not 
be assessed so accurately because of the multiplicity 
of the sounds reaching the listeners. The same 
remarks apply to loudspeakers in rooms, but it 
appears that the Haas results as replotted by Doak 
and Bolt will give at least a qualitative guide to the 
disturbance. 


Application of Haas Effect 


We can now go on to discuss the practical applica- 
tion of these results to speech reinforcement systems 
There are two main criteria to bear in mind: (a) the 
apparent direction of speech depends on the relative 
time delay (Fig. 1), and (b) the successive sounds 
received by the listener should be of such relative 
amplitudes as to cause minimum disturbance (Fig. 3). 

A simple system involving one loudspeaker work- 
ing at a comparatively high sound level has already 
been mentioned. From Fig. 1 it is seen that the 
loudspeaker sound should reach the listener between 
about 5 and 35 msec later than the direct unamplified 
sound and should not exceed it in amplitude by more 
than about 7db. If these conditions are fulfilled 
all the sound will appear to be coming from the 
human speaker. In this connection it is useful to 
remember that an increase in amplitude of 8db is 
needed to double the sensation of loudness.’ 

For simple high-level systems the required time 
delay can often be obtained by placing the loud- 
speaker farther from the audience than the human 
speaker. For distributed systems employing a 
number of loudspeakers working at a comparatively 
low level, some form of electrical delay is required. 
It is often the case that unamplified speech can be 
easily heard over most of a hall while in some areas, 
particularly beneath deep balconies, hearing is diffi- 
cult. If loudspeakers are used without a time delay 
to serve such an area, for example by putting some 
loudspeakers on the 
rear wall, the effect is 
obviously unnatural 
and disturbing. If, 
however, an appro 
priate time delay is in- 
troduced into the cir- 
cuit, equivalent to the 
time taken for the 
direct sound to reach 
this area plus 5 to 35 
msec, then the total 
loudness of the sound 
in this area can be 
almost doubled with- 
out the listeners being 
aware that most of the 
sound is coming from 
behind them. It might 
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Fig. 4. Experimental plots of sound intensity from 
I5 msec, 800-c/s pulse at good and bad positions in 
a theatre. Doak and Bolt curves superimposed for 
comparison. 


be mentioned that such time delays have often been 
tried before to compensate for path differences, with 
varying success. The new and important result of 
the Haas effect is the addition of the 5 to 35 msec to 
ensure that the direct sound is heard first. 

We will now consider the design of a low-level 
system. Suppose we have an auditorium 120 feet 
long with a longitudinal section as shown in Fig. 5. 
The plan need not concern us as far as the system 
design is concerned. The microphone and human 
speaker are at M, five feet above the heads of the 
audience, and three sets of loudspeakers are to be 
used, sets (1), (2) and (3), 20 feet above the heads 
of the audience. Typical listener positions are at A 
to H. The first step is to arrange for the correct time 
sequence so that to all listeners the sounds appear 
to be coming from the platform. It is a matter of 
simple arithmetic using the velocity of sound to decide 
that loudspeaker (1) should be delayed by 30 msec; 
loudspeaker (2) by 55 msec; and loudspeaker (3) by 
8omsec. The time sequence of the sounds, to the 
nearest 5 msec, arriving at each listener position will 
then be as shown in Table I where the arrival of the 
direct sound from the human speaker is taken as 
omsec for each position. 

The next step is to consider the relative amplifica- 
tions that are desirable for each loudspeaker channel 
so that, maintaining adequate loudness, the separate 
speech sounds do not rise above, say, the 10 per cent 
contour on the Doak and Bolt criterion. It is obvious 
from Table I that the main danger is at the front 
seats where the sounds from the rear loudspeakers are 
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Fig. 5. Relative sound intensities in a typical sound 
reinforcement system. 


a long time behind the direct sound. It would be 
an obvious advantage if the loudspeakers were direc- 
tional; they would then have a smaller effect on the 
listeners between them and the platform. If the 
whole audio-frequency range is to be covered it is 
not easy to make loudspeakers uniformly directional 
However, Beranek, Radford and Wiesner® have found 
that reinforced speech is not only more intelligible 
but also more natural if the frequency range is re- 
stricted as follows: flat between 300 and 4,000 c/s, 
6db down at 200 and 6,o00c/s, and falling off as 
rapidly as possible below and above this frequency 
range. If we restrict our system to this frequency 
range the loudspeakers can be quite directional, and 
as a conservative estimate we will assume that, as 
far as the polar diagram is concerned, for listeners 
under the loudspeakers the response will be 3db 
down, and for listeners between the loudspeaker and 
the stage the response will be 6db down. The human 
speaker will, for convenience, be assumed to be one 
foot from the microphone, and the gain of each loud 
speaker channel will be defined as the intensity one 
foot in front of a loudspeaker referred to the inten- 
sity at the microphone. Now the direct sound in- 
tensity from the human speaker will, of course, fall 
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off as the square of the distance (Fig. 5). Thus we 
know the intensity of the direct sound at each posi 
tion and from Table I and Fig. 3 we can calculate 
the permissible gain of each loudspeaker channel so 
that the disturbance does not exceed 10 per cent. 

A typical calculation would be as follows: At 
position C, loudspeaker (1) is 1omsec behind the 
direct sound (Table I). From Fig. 3 it is seen that 
the sound intensity at C from loudspeaker (1) may 
be 7 db greater than the intensity of the direct sound 
without destroying the illusion that all the sound is 
coming from the stage. The intensity of the direct 
sound at C, relative to the intensity at the micro- 
phone is. —33db. Thus the intensity at C from 
loudspeaker (1) may be —26db. This is equivalent 
to an intensity of +2db at a distance of one foot 
from loudspeaker (1) as the distance from the loud- 
speaker to C is 25 feet. By our previous definition 
the gain may thus be +2db. Similar calculations 
for loudspeakers (2) and (3) give permissible gains 
of —3db and —6db respectively. The intensities 
at the other listener positions from the three loud- 
speakers can be calculated in ,a similar manner, and 
allowing for the directionality of the loudspeakers 
(Fig. 5). At positions C, E and G, the disturbance 
due to the loudspeakers (1), (2) and (3) respectively 
is 10 per cent. At all the other positions the sounds 
from the three loudspeakers come below the 10 per 
cent contour. It is known from Haas’ work that it 
is permissible to add the intensities to obtain the 
total loudness. The total intensity is found to drop 
from —23db at A to —33db at H, a fall of 10db 
equivalent to the loudness at H being rather less than 
half the loudness at A 

This theoretical system has been designed to com- 
ply strictly with the ‘Haas results. In a practical 
system it should be remembered that there is the 
visual influence on the listeners; i.e., they see the 
human speaker and expect the sound to come from 
him. Thus it is probable that appreciable devia- 
tions from the theoretical ideal may be permissible. 


Finsbury Park Open-air Theatre 


fo check this type of calculation an experimental 
speech reinforcement system was set up at the Lon- 
don County Council open-air theatre at Finsbury 
Park. An open-air theatre was chosen for the ex 
periments to be free from the complications of room 
acoustics. In the event it was found that the noise 


level (in common with most open-air theatres) was 
too high for the disturbance effects to be assessed. 
The system had to be run at a higher level of ampli- 
fication than was desirable, in fact only just below 
the feed-back level, and this caused a rather poor 
quality of reproduction which was in no way the 
fault of the equipment. However, the directional 
effect—the main purpose of the experiment—could 
still be investigated. On three nights of one week 
during a production of a Shakespeare play a low- 
level system similar to the theoretical system 
described above was used. Eight to ten observers 
were distributed about the theatre, a different team 
on each night. For the first part of the first act the 
delay system was used, for the middle part of the 
first act the same system, but without the delay, was 
used, and for the last part the delay system was 
again used. The observers knew that the system was 
changed at these intervals, but none of them knew 
which system was which. Not more than 25 per 
cent of the observers knew that the experiments were 
with a time delay system. With the undelayed 
system 10 out of the 28 observers said that the sound 
was coming from the stage, while the remaining 18 
said it was coming from the loudspeakers; this result 
was roughly proportional to the expected answer, 
as some observers heard the direct sound first even 
with the undelayed system, and also because of the 
visual influence on them. With the delayed system 
all the 28 observers stated that the sound appeared 
to be coming from the stage. 

Although the background noise was too great for 
the disturbance effect to be measured it was notice- 
able that, when the delays were switched out, the 
general audience in the parts of the theatre where 
the loudspeaker sounds were arriving before the direct 
sound soon became restless, but settled down again 
when the delays were restored. 

On a fourth evening a time-delayed high-level sys- 
tem was tried, and these results will be considered 
in greater detail. Only one side of the theatre need 
be considered as the arrangement was symmetrical 
(Fig. 6). The loudspeaker was 25 feet above the 
ground and the nine observer positions are shown 
on the figure. With no delay on the loudspeaker 
the results were as shown in Table II. (The rela- 
tive amplitudes of the direct sound and the loud- 
speaker sound were measured under conditions corre- 
sponding to the human speaker being an average 
distance of three feet from a microphone.) 


TABLE I 


High-level System (Undelayed) 


First sound Time interval 


(msec) 
Loudspeaker 10 
Loudspeaker 25 
Loudspeaker 
Loudspeaker 
Loudspeaker 
Loudspeaker 
Loudspeaker 
Loudspeaker 
Loudspeaker 


Amplitude of | 
| secondsound | 
relative to 
first (db) 


Apparent 


Second sound source of sound 


Direct —2 
Direct —7 
Direct 4 
Direct —8 
Direct —2 
Direct —4 
Direct -—5 
Direct —4 
Direct —3 


Loudspeaker 
Loudspeaker 


Loudspeaker 
Loudspeaker 
Loudspeaker 
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Fig. 6. 


At all positions the loudspeaker sound was the 
first to arrive. Seven of the nine observers stated 
that the sound appeared to be coming from the loud- 
speakers. The other two listeners, 3 and 5, said that 
the stage was the apparent source; according to the 
Haas results these were ‘‘ wrong’’ answers, but it 
must be remembered that there is also the visual in- 
fluence on the listeners. In these two cases appar- 
ently the visual influence overcame the aural 
influence. 

With a 25 msec delay on the loudspeaker, the 
results were as given in Table III. 

Seven of the nine observers now stated that the 
sound was coming from the stage. Observers 1, 3, 5 


and g gave answers corresponding simply to the 
Haas effect: the direct sound reached them first and 
the loudspeaker was not apparent as a source, 
although its amplitude was from 2 to 4db greater 


than the direct sound. For observer 2 the direct 
sound and the loudspeaker sound reached him at the 
same time, although the loudspeaker sound was 7 db 
greater than the direct sound the visual influence 
made the stage the apparent source. For observer 
4 the loudspeaker sound reached him first by 10 msec, 
and again the visual influence overcame the aural 
influence. It is interesting to note that with the 
undelayed system the loudspeaker sound reached this 
observer 35 msec before the direct sound. The re- 


duction of this delay to 10 msec caused the apparent 
source to change from loudspeaker to stage. Observers 
6 and 8 heard the direct sound and the loudspeaker 
sound at the same time, and they were unable to 
decide where the sound was coming from. 

The observers were also asked which system was 
more natural and which was more intelligible. 
Eight out of the nine observers said that the delayed 
system was more natural; the ninth observer noticed 
no difference. Eight said that the delayed system 
was more intelligible; the ninth said the undelayed 
system was more intelligible. 

It would probably have been better to have intro 
duced a loudspeaker delay of 4omsec instead of 
25msec. The received sounds would still have been 
within the 10-per cent Doak and Bolt criterion and 
the two undecided observers would almost certainly 
have. decided on the stage as the apparent source. 

Intelligibility.—The foregoing discussions have 
been concerned with realism, it being assumed that 
the intelligibility of the speech reinforcement sys- 
tems was good. In some cases, particularly in very 
reverberant auditoria, intelligibility is the prime 
problem. The Haas and Doak experiments were not 
concerned with intelligibility, but it seems likely that 
if a system is arranged with time delays so that the 


‘received sounds from the system agree with the Doak 


and Bolt criterion, then the intelligibility will be im- 
proved. 


Conclusions 


(i) With a high-level system a better sense of 
realism is obtained by placing the loudspeaker so 
that its sound reaches the listener between 5 and 
35 msec later than the direct sound from the human 
speaker. The loudspeaker sound can then be up to 
7db greater than the direct sound without the 
listeners being aware of the loudspeaker as a source 
of sound. Alternatively, a time delay can be intro- 
duced into the circuit to produce the same effect. 

(ii) With a low-level system realism can be main- 
tained by introducing successive time delays for each 
loudspeaker channel corresponding to the time taken 
for the direct sound to reach the listeners, plus 5 
to 35 msec. 

(iii) At bad hearing positions in auditoria local 
reinforcement using the appropriate time delay can 
be introduced up to 7 db greater than the direct sound 
without the listener being aware of the reinforcement. 

(iv) In reverberant auditoria the intelligibility will 


TABLE Ill 
High-level System Delayed 25 msec 


Position First sound Time interva! 


Amplitude of 
second sound 
relative to 
first (db) 


Apparent 
Second sound 


Direct 
Direct 
Direct 
Loudspeaker 
Direct 
Direct 
Loudspeaker 
Direct 
Direct 


\ 
ee a oe 
| 


Loudspeaker 
Loudspeaker 
Loudspeaker 
Direct 

Loudspeaker 
Loudspeaker 
Direct 

Loudspeaker 
Loudspeaker 


Stage 
Stage 
Stage 
Stage 
Stage 
Undecided 
Stage 
Undecided 
Stage 
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probably be improved by arranging for the loud- 
speaker sounds to be received in the proper sequence. 
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Multi-Range Ohmmeter 


Electronic 


By I. B. DAVIDSON, B.Sc., A.M.LE.E. 


measuring resistance has led to the incorpora- 
tion of an “‘ ohmmeter ’’ in most of the multi- 
range moving coil instruments now available for the 
servicing of electrical and electronic equipment 
This type of ohmmeter is essentially a device for 
comparing the value of an unknown resistance with 
the internal resistance of the measuring instrument. 
Usually the basic circuit is that of Fig. 1(a); with 
this arrangement, short-circuiting of the terminals 
produces full scale deflection (f.s.d.) of the movement 
and this is the zero of the resistance scale. Intro- 
duction of resistance between the terminals causes a 
decrease in deflection and the resistance scale reads 
from right to left, unless the instrument is used only 
as an ohmmeter in which case it may be inverted. 
An alternative arrangement is that of Fig. 1(b). 
In this case the indicating instrument is in effect a 
voltmeter and the unknown resistance is connected 
in parallel with it. The instrument reads zero when 
the terminals are short-circuited and gives f.s.d. on 
open circuit, so that the resistance scale reads from 
left to right. This ohmmeter is a little less convenient 
than that of Fig. 1(a) because the battery circuit 
must be completed, as a separate operation before 
and must be disconnected after use to avoid 
continuous discharge 
Che deflection from zero on the resistance scale of 
either type for values of internal resistance R, ohms 


A i HE need for a rapid and direct method of 


use, 


and external resistance y ohms is 


e/a x f.s.d. 
yr+R, 

(R, is the effective internal resistance of the ohmmeter 
and is actually comprised of the fixed resistance R,, 
the resistance of the meter and the internal resistance 


of the battery.) The resistance scale is, therefore, 
not uniformly divided 

Both these ohmmeters give half-scale deflection 
when the external resistance is equal to the effective 
internal resistance. Several ranges are provided by 
changing the value of Rg in, say, decade steps. At 
the same time it is necessary to vary the meter 
sensitivity or the battery voltage in order that the 
instrument is fully deflected with the appropriate 
conditions, and in consequence change of range 
usually entails adjustment of the circuit resistance 


s 


50 


Instrument with Automatic Range 


to give exactly full scale deflection on the meter. 

With an ohmmeter arranged as Fig. 1(a) the lower 
limit of total internal resistance is mostly set by the 
maximum current which can be tolerated in the 
resistance to be measured. It is seldom desirable 
that this should exceed 150 mA, or that it should 
even reach this value, so that with a 1.5-volt cell, 
R, will not be less than 10 ohms. The upper limit 
is determined by the sensitivity of the milliammeter 
and by the acceptable battery voltage. Thus with a 
meter giving a f.s.d. for 1 mA and a 50-volt battery 
R, is 50,000 ohms. If the useful limit of the scale, 
before it becomes excessively cramped, is arbitrarily 
taken as 80 per cent of f.s.d., the highest indicated 
value of resistance is 200,000 ohms. Assuming that 
the smallest scale division is one per cent of f.s.d., 
the lowest value, using an appropriate battery voltage, 
is 0.2 ohm. Comparable considerations apply to an 
ohmmeter arranged as Fig. 1(b). Actually the scale 
division is initially uniform and at mid-scale is 
logarithmic ; towards full scale it becomes very 
cramped. It can, however, be seen from Fig. 2 that 
between 20 per cent and 80 per cent of f.s.d. there is 
an approximation to a logarithmic law. 

The range of resistance values commonly en- 
countered in electrical and electronic apparatus may 
be taken as from 1 ohm to 10 megohms. Multi- 
range moving cui! instruments with a 1-mA movement 
mostly cover 1 ohm to 1 megohm using an internal 
battery and three ranges, but values greater than 
200,000 ohms have to be indicated by extending 
the scale markings far into the cramped region. 
Such an arrangement, whilst useful, falls short of the 
ideal. The higher values of resistance, from 100,000 
ohms to 10 megohms, have frequently to be measured, 
and even with the advantage of an almost logarithmic 
scale, it is not unreasonable to require at least six 
ohmmeter ranges to cover all the values between 
the limits stated. But since the whole range of values 
may be spanned in the course of a few consecutive 
measurements, range changing by switch, or even 
by the much more convenient push button, becomes 
at best an irritation. This is especially the case if 
readjustment of zero is required after switching. 
lf, however, sacrifice of simplicity and the limitation 
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imposed by mains operation can be accepted, as in a 
bench instrument, an ohmmeter employing a valve 
voltmeter may be constructed which offers the ad- 
vantages of wide range and of automatic range 
selection, so that any value of resistance is indicated 
on the logarithmic portion of the scale. 


Principle of the Valve Ohmmeter 


The valve ohmmeter, which is now a frequent 
addition to multi-range valve voltmeters, usually 
has a basic circuit of the type shown in Fig. 1(c), 
and is identical with the arrangement of Fig. 1(5) 
except that V is now a valve voltmeter and has a 
very high resistance. The twin triode, together 
with R,, R, and the milliammeter, form a bridge-type 
d.c. voltmeter. With the terminals short-circuited, 


R, and R, are adjusted so that balance is obtained. 


and the milliammeter reads zero; this is the zero 
of the resistance scale. When the short circuit is 
removed, the grid of one half of the valve is biased 
by the cell and the circuit is so adjusted that the 
milliammeter now has full scale deflection. Connec- 
tion of a resistance between the terminals reduces 
the p.d. between grid and cathode and produces a 
deflection of rear < f.s.d. provided that r is small 
. 2, 

compared with the input resistance cf the valve. 
rhe range of such an ohmmeter is altered by changing 
the value of R, only ; no alteration in battery voltage 
is required because of the very high voltmeter 
resistance and for the same reason it is unnecessary 
to disconnect the battery when the ohmmeter is not 
in use. Moreover the zero setting does not require 
adjustment when the range is changed. With these 
properties, and by means of a relay connected in 
series with the milliammeter, switching operations 
may be initiated so that the appropriate ohmmeter 
range is automatically selected upon connection of 
the unknown resistance 


Design of the Meter 


The design of the valve voltmeter for such an 
ohmmeter is influenced by the sensitivity of the 
milliammeter and of the relay. An instrument giving 
f.s.d. for 100 »A together with a relay operating on 
some 2 milliwatts enables the construction of a very 
stable voltmeter with a high degree of linearity, but 
with the drawbacks of some frailty and rather high 
cost. As an alterna- 
tive, a meter giving 
f.s.d. for 1 mA anda 


(c) 


Fig. 1. Basic circuits ot three types of ohmmeter :-— 

a) series-connected with moving-coil voltmeter, 
b) alternative parallel connection, (c) parallel con- 
nection with valve-voltmeter. 


Fig. 2. Comparison of the scale of an ohmmeter with 
a logarithmically divided scale. 


Fig. 3. Circuit of valve-ohmmeter and of balanced 
d.c. amplifier controlling operation of range-selection 
relays. 


+ 225V 


standard P.O. Type 
3,000 relay with valve 
amplifier, offer the ad- 
vantages of increased 
robustness and _ re- 
liability with some 
sacrifice of linearity 
In the type of work 
for which anohmmeter 
is most useful, robust- 
ness and reliability are 
desirable features and 


3kN 


SW NEON LAMP 
( BALLAST REMOVED ) 


for this reason the 
ohmmeter to be des- 
cribed is in the second 
category 


16kf 
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_ The voltmeter (Fig. 3) employs two medium 
Impedance 6.3-volt triodes (or an equivalent twin 
triode): .with a fairly high value common cathode 
resistor 10okQ. The voltage across this is offset by 
means of the potential divider 4okQ-30kQ, and with 
the ohmmeter terminals short-circuited the grid of 
the top L63 is approximately 0.6 volt negative with 
respect to cathode. The h.t. supply is partially 
stabilized by a 5-watt neon lamp. It is important 
that the grid current of the top L63 should be very 
small and preferably less than 10 milli-microamperes ; 
if the grid current is appreciable the deflection alters 
when the ohmmeter is switched to the “‘ megohm ” 
range. For this reason the valve heaters are operated 
at 6 volts and the anode-to-cathode voltage is 45/50 
volts. The anode current of each valve is some 
3-5 mA. t 

The input filter o.ornF—500kQ-o0.01pF is used to 
minimise the effect of stray 50-cycle voltage when 
handling the leads, and these condensers have mica 
dielectric to ensure high insulation resistance. A cell 
is employed to provide the standing bias for the ohm- 
meter because the provision of 1.5 volts from the power 
pack, with a sufficiently low source resistance for 
the lowest range, involves the use of an inconveniently 
large smoothed and stabilized current. The cell has 
the disadvantage of uncertain and variable internal 
resistance, and means are provided for checking and 
correcting for this on the lowest range. Zero adjust- 
ment is effected by variation of the 1-kQ and full- 
scale adjustment is obtained by the variable meter- 
shunt 3kQ. The resistor 500kQ and the two highest 
value sections of R, are of the high stability carbon 
type; all other resistors in the voltmeter circuit are 
wire-wound 


The relay S which initiates range switching is 


operated by a balanced amplifier fed from the 2-kQ. 
The amplifier employs a twin triode and delivers some 


18 milliwatts to a Type 3,o00 relay when the p.d. 
across the 2-k{2 is 2 volts as at f.s.d. The relay, which 
has a single pair ; 

of “ make” con 


There are several ways in which the selection of 
the appropriate range can be effected. The method 
chosen, largely on grounds of simplicity and low 
power consumption, employs a bank of Type 3,000 
relays operating in sequence and in one direction, 
in a closed chain (Fig 4). One relay is required for 
each ohmmeter range, together with two additional 
relays of the same type. All operate from a 12-V d.c. 
supply. The instrument described has six ranges, 
with values of R, from 10 ohms to 1 megohm, so 
that, with the initiating relay S, there are in all nine 
relays. Relays A to F select the value of R,. Relay A 
has a copper slug at the heel end to delay release. 
Relays B to F have slugs at the armature end to delay 
operation and release and have two windings each. 
Y has a slug at the armature end and a single winding; 
X has no slug and a single winding. All relays 
except S have two make and three break contacts, 
though not all are in use. 


Operation 

(i) Highest range.—When switched on, and assuming 
that zero and f.s.d. have been correctly set, the 
ohmmeter is fully deflected with the terminals open- 
circuited. S and X are operated and all other relays 
are released. Because contact Y, is open, R, is 
1 megohm and the ohmmeter is, therefore, initially 
on the highest range. 

(ii) Other ranges.—If now a resistance of, say, 
20,000 ohms is connected, S releases, followed by X. 
Relays A and Y are energised through contact X,, 
A operates and by opening A, adds 10 ohms to R,,. 
It is followed by Y and the closing of Y, short- 
circuits the 1-megohm resistor, so that the ohmmeter 
is switched to its lowest range. At the same time 
Y, and Y, transfer the contact S, from control of 
the relay X to control of the line PQ. 

At this stage the function of contacts A,, B,, C, 
and D, will be ignored and they will be assumed to 
remain closed ; their purpose is described later. 


tacts, is operated 
with a residual gap 
of approximately 
20 “ mils” and 
with slightly less 


than normal! travel. 
It has a 3,000-ohm 
coil and operates 
with a current of 2 
mA. The operating 
point, relative to 
ohmmeter  deflec- 
tion, is adjusted by 
a variable resistor 
3kQ and is normal 


ly set so that the 
relay contacts close 
when the deflection 


is 80 percentoff.s.d. 
The operate/release 


ratio is of the order i 
of 2: %. 


Fig. 4. Arrangement of the chain 
of range-selecting relays. Relays 
D and E ere not shown in the upper 
drawing as they are merely a 
repetition of relays B and C. 


iMn 100kN 


A, 
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Since the ohmmeter is on its lowest range and the 
' connected resistance is 20,000 ohms, S, immediately 

re-closes, energises the line PQ, and relay B operates, 
retaining itself through B;. The opening of B, adds 
100 ohms to R,. Opening of B, de-energises A, 
which, after a brief delay, releases, and A, short- 
circuits the 1o-ohm resistor. The value of R, is 
now 100 ohms and the ohmmeter is on its second 
range. S, will, however, still be closed, and relay C 
is now connected to line PQ by B,, so that the process 
will be repeated and each relay operates in turn until 
relay D operates, making R, 10,000 ohms. Then 
S releases, by reason of its delay, before E has 
operated and D, energised through D,;, remains 
operated. The ohmmeter now indicates the value 
of connected resistance at some 65 per cent of f.s.d. 

(iii) Resistance d.sconnected.—When the measured 
resistance is disconnected so that the resistance 
between terminals is in effect infinite, S, re-closes 
and operation of the relays is resumed. When the 
last relay F operates, Y is de-energised by F, and 
releases, transferring S, to the control of relay X. 
Since S, is closed, X operates and de-energises F, 
which releases, but the meter remains on the highest 
range because Y, is open. 

(iv) Other details.—It remains to describe the pur- 
pose of contacts A,, B,,C,andD,. As stated, relayS 
has an operate/release ratio of 2:1 and a ratio of 
this order is unavoidable if definite operation of the 
relay is desired once the armature has commenced 
tomove. Asa result, after a change of range, relay S 
does not release unless the value of the resistance 
being measured is such as to reduce the current in 
it below the release vaiue. In consequence a further, 
and undesired, change of range might be initiated. 
To avoid this, the value of R, is temporarily in- 


creased, as each of the relays B to E operate, to that 
of the next higher range, and it is not until the pre- 
ceding relay has released, after a brief delay, that 
the correct value is restored by the closing of the 


contacts A,, B,, etc. This ensures that after each 
switching operation relay S is positively released if 
the current flowing in its coil has a value near that 
at which it would remain released ; a further change 
of range will not take place unless S, re-closes. 
Positive indication of range is given by the 12-volt 
0.18-amp indicator lamps connected as shown. 

Correction for variation of the internal resistance 
of the cell is arranged by making the 10-ohm section 
of R, variable as a pre-set control and adjusting it 
from time to time so that when the ohmmeter is 
connected to a standard 10-ohm resistance contained 
within its case, it reads correctly. 

Details of the relay windings are given in Table I. 
Contacts have normal adjustment except in the case 
of the retaining contacts B,..F, which are arranged 
to close as or before B,..F, open. 

Separate heater windings are used for the volt- 
meter (6.0 volts) and the amplifier (6.3 volts) valves. 
A d.c. supply of 12 volts for the relays and lamps 
is provided by a bridge rectifier with reservoir con- 
denser and no additional smoothing. H.T. at 
225 volts is obtained from a half-wave rectifier, the 
total current is 20 mA. 


Performance 


In practice automatic range selection is extremely 
convenient. With the arrangement described and 
with the supply to the relays at 12 volts, the total 
time to reach the sixth range is approximately 
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TABLE I 


| 
Resistance 
(ohms) 


| Wire gauge 
(Copper) 


No. of 
Turns 
25,000 3,000 | 
8,000 350 
8,000 350 
8,000 3) 
(i) 4,600 : 190 
(ii) 2,600 | 36 160 


Copper 


Relay slug 


none 
none 

armature end 

| heel end 

| armature end 

| armature end 


0.6 second, which is just a satisfactory interval in 
which to turn the eyes from test prods to meter. The 
operating time can be varied within fairly wide 
limits by altering the relay voltage. 

Except on the extreme ranges all readings lie 
between 28 per cent and 80 per cent of f.s.d. From 
1 ohm to 10 megohms the limits are 9 per cent to 
go per cent of f.s.d. Stability of zero and of maximum 
scale settings is good and the operating point of 
relay S seldom needs adjustment unless there are 
large variations of supply voltage. There is an 
adequate overlap of ranges to take care of normal 
variation in the operating current of S. 

By opening switch M any range may be selected 
by manually operating the appropriate relay and 
released by operating X. For this, the relay armatures 
are made accessible through a flexible dust cover. 

It will, of course, be realised that range switching 
takes place in one direction only, and that if a con- 
tinuously variable resistor is connected to the 
ohmmeter no change of range will occur with reduc- 
tion of value. In practice this causes no incon- 
venience, since momentary opening of the circuit 
produces immediate selection of the correct range. 

The principle of automatic range selection may be 
applied to a voltmeter, and protection against the 
hazard is, with a valve voltmeter, not particularly 
difficult. But since three or four ranges suffice for 
most requirements and a group of measurements 
mostly need the use of one or two adjacent ranges 
only, automatic selection is of doubtful value. 


Television Aerials 


For reception in fringe areas, two high-gain multiple- 

array television aerials have been introduced by 
Aerialite, Ltd., of Castle Works, Stalybridge, Cheshire. 
The model 64 consists of a folded dipole, one reflector and 
two directors, giving a power gain of 10.6db, a front-to- 
back ratio of 16.9db and an acceptance angle of 76 deg. 
It has a bandwidth of just over 4Mc/s when centred on 
60Mc/s. The model 69 is, in effect, two of the above 
models 64 placed side by side, giving a forward gain of 
13db and narrowing the acceptance angle to 68 deg. 
Both models are constructed in light alloy filled tubing, 
with steel masts and cross-pieces. Chimney brackets 
are provided for mounting, but care should be taken here 
since the arrays (at least 12ft high and 1oft long) may 
impose a strain on weak chimney stacks in high winds. 


Corrections 


In Fig. 3 of the article “Simple Valve Voltmeter” page 
432, December, 1950, issue, the resistor R,, should be 4.7 kQ 
and not 47 kQ as shown. 

In the concluding part of ‘“‘ Loudspeaker Cabinet Design,”’ 
in the December, 1950, issue, the penultimate sentence of 
the middle paragraph of column 1, page 437, should read: 

‘The resonance at f, which is above fy, indicates an increase 
in the sound outpu, of the system, while that at f,, which is 
below /,, indicates a decrease.” 


53 


WORLD OF WIRELESS 


Notes and News ¢ Personalities ¢ Industry * Meetings 


R.N.V.(W.)R. 
ETAILS ol the 
the Royal Naval Volunteer 
(Wireless) Reserve, which are 
given in the current issue of The 
Communicator—the journal of the 
Communications Branch of the 
Royal Navy—show that recruitment 
is steadily increasing, and has now 
passed the 500 mark. 

In addition to the training facili- 
ties at the R.N.V.R. Divisional 
Headquarters, training centres are 
now established at Aberdeen, Bath, 
Birmingham, Bradford, Bramcote, 
Grimsby, Leicester, Manchester, 
Northampton, Norwich, Southend, 
Stockton and Yarmouth. Training 
facilities are also available at smaller 
centres at Cambridge, Derby, Ex- 
mouth, Rugby, Sheffield and Sun- 
derland. Plans are understood to be 
in preparation for five other centres 
to be opened in the near future 


R.A.M.A.C. 


HE appointment of a new secre- 
tary of R.A.M.A.( (Radio 
Marine Associated Companies), the 
international organization of com- 
panies operating marine radio ser- 
vices, brings into the news an asso- 
ciation about which little has been 
published 
Twelve companies are associated 
with Marconi’s as members of the 
organization—the charter of which 


growth of 


PLAYBACK console for tape and 
disc recordings at the Berlin Station 
RIAS (Radio in the American Sector) 
which radiates on a frequency of 
989 kc/s with a power of 100 kW. 
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states that among its objects are the 
fostering of all technical develop 
ments relating to marine wireless 
communications, radio and ele 
tronic aids to navigation and all 
such devices as can be applied to 
the safety of life and property at 
sea. This is achieved by an ex 
change of information on marin 
radio matters between the member 
companies (in Canada, Australia, 
South America, South Africa and 
Europe) and by providing a main 
tenance organization at the world’s 
principal ports. The new secretary, 
who succeeds J. Connell—retiring 
from the post which he has held 
since the formation of the associa 
tion three years ago—is E. Fost 


Marconi House, London 


HE announcement by Marconi’s 
Wireless Telegraph Co. and the 

Marconi International Marine Com 
munication Co. that their registered 
address is now at Marconi House, 
Strand, London, W.C.2, means a re- 
newal of old associations with the 
early days of wireless, and particu- 
larly of broadcasting. The main 
business of both companies will con 
tinue to be conducted from Marconi 
House, Chelmsford, but the Export 
Department of M.W.T. and the Con- 
tracts Division of the M.1I.M.C. will 
be in the Strand building (Tel 
Temple Bar 1577), which was 
vacated in 1933 

In announcing change Mar 
coni’s recall that it was on the 
seventh floor of this building that 
British broadcasting was born when 
they first made regular broadcasts 
from 2LO in 1922; we can add that 
it was in the same building that 
Wireless World first saw the light of 
day. Later in the same year the 
British Broadcasting Company was 
formed and took over 2LO 


PERSONALITIES 


Sir Thomas G. Spencer, M.I.E.E 
managing director of St urd = Tele 
phones and Ca a. me 
elected chairman the Board of the 
company in succession to > late Sir 
Frank Gill. He has been with the com 
pany, which was formerly the Western 
Electric Co., since 1907. Sir Thomas 
was founder and 
Telecommunicati 
Manufacturing 
tinue to hold 
director of S.T.C 

R. W. Haddon, C.1I 
a Knighthood in 
Honours, is I rI 
ciated Iliffe Press, Ltd., and a direct 
of lliffe & Sons, L our publishers 


and is chair nd managing direct 
of Farmer Stock-Breeder Pub! 
tions, Ltd. 

. A. Dickson, who is awarded an 
M.B.E. in the New Year Honours, is 
manager of the Gramophone Com- 
pany’s works manufacturing special 
products. He was with the Marconi- 
phone Co, in the early days of broad- 

and then transferred to the 

phone Co Mr. Dickson was 

manager. of the Production Planning 

Department of the Hayes factory from 

1936-1940, when he relinquished this 

post to take up his present appoint- 
ment. 

Leonard Rushforth, B.Sc., M.I.E.E., 
who is Head of the Pre-production z 
Engineering Section of 
search Laboratory—w! } 
1932—and was a prominent member of 
the team responsi for the deve 
of ignetrons and other 
the radar 

the N 


work on the magnetron. 
A. Simpson, who joined the Mar- 
iternational Marine Communic 


T. A. SIMPSON 


n Co. as a 
erating 

pointed « ] 
to tl struc- 


917 he was aj inted 
staff at Marconi House, Lond 
between 1931 and 1946 served on 


the company’s overseas 


p 


1946 he has 

company’s he 
Wilkinson, B.E., has 

manag director of Elec- 

1, Kingsmead 

the company 

inufacture of 


Bruce 
appointed 


tralasia, 
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some of this 
the A.W.A 


period he was in control of 
Research Laboratories, 


IN BRIEF 


Licences.—At the end of November 
the number of receiving licences cur- 
rent in the United Kingdom was 
2,334,150, including 549,200 television 
licences. The increases over the pre- 
vious month’s figures were 17,300 and 
38,050 respectively 


BRUCE WILKINSON 
See ‘‘ Personalities ’’) 


Television by Wire.—Central Rediffu 
1 Services, Ltd., announce that they 
developed a system of television 

Li iffusi n which will be introduced in 
reas.’’ A special receiver, the 

si * f which will also be used for 
sound broadcasting relay 

be provided at a weekly 

company is installing a 

1 in Canada which pro- 

ides for the multaneous distr ibution 
two television programmes in addi- 
he choice of sound programmes. 


Emergency V HLF -—The Ministry of 
‘ Aviation nounces the use of 
5 Mc/s for distress purposes and 
mmu! n in the United King- 
emergency) between 
lromes not normally 
tional air services and 
ety in rescue operations. 
I.P.R.E.— Gardner, of Mullard 
ctronic lucts, Ltd., has been re- 
f the Institute of 
ngineers. This will 
of office. 
Zandstra, 


Heating —K. A. 
the gh-Frequency Depart- 

Electrical, Ltd., has 
‘ the Bessemer Premium 
ciety of Engineers for his 


Radio 


 High- Frequency Heating in 
A reprint of this paper, 
oaches the subject of radio- 
methods in mass 
with a view to introducing 
neers and executives, is at 

t in pr ration by Philips. 
B. S.-H A. R. Binney, C.B., who 
a number of Government posts 
represented this country on 
nternational conferences has 
nted_ dir ector and secretary 
tandards Institution in 

the late Pe ercy Good. 
Mis use of M. 1.E.E.—The Council of 
1 yn of Electrical Engineers 
past three years, taken 
hree cases where there 


heating 
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has been mis-use of the designation oi 
membership of the Institution. In only 
one case has it been necessary to have 
recourse to the Courts. 

Factory Visits—The Council of In 
dustrial Design invites manufacturers 
who are willing to receive visitors a‘ 
their factories during the Festival of 
Britain to send particulars to the Coun- 
cil, which will compile a list of such 
firms and arrange for it to be available 
to visitors on presenting a trade or busi- 
ness card at the Industrial Information 
Bureaux at the official exhibitions. 
Manufacturers who would like their 
Names to appear on the list should 
write to S. D. Cooke, Council of Indus- 
trial Design, Tilbury House, Petty 
France, London, S.W.1, giving details 
of their products, the approximate num- 
ber of employees in the factory, the 
most convenient days and hours for 
receiving visitors and the person to 
whom visitors should apply in advance. 

Edison Swan advise us that their 
magnetic tape recorder was used to 
record the opening ceremony of the 
Gibraltar Legislative Council by H.R.H. 
the Duke of Edinburgh to whom a copy 
of the recording was given. 

1.A.L.—International Aeradio, Ltd., 
are to be responsible for the installation 
and maintenance of all ground radio 
equipment at 28 aerodromes in East 
Africa ranging from the international 
airport at Eastleigh to small airstrips 
Administration will be handled through 
International Aeradio (East Africa), 
Limited. 


OBITUARY 


Dr. Edward Mallett, M.I.E.E., who 
had been principal of Woolwich Poly- 
technic since 1932, died on December 
roth at the age of 62. Prior to his 
appointment at the Polytechnic he was 
assistant professor at the City and 
Guilds College. He was chairman oi 
the I.E.E. Wireless Section in 1936-37 


MEETINGS 


Institution of Electrical Engineers 


Radio Section.—‘‘ Radio Valve Life 
Testing *’ by R. Brewer on February 7th. 

Discussion on “ Is there an Optimum 
Speed for a Gramophone Record? ”’ to 
be opened by G. F. Dutton, Ph.D., 
B.Sc.(Eng.), on February roth. 

Informal Meeting.—Discussion on 
“The Inventor, Engineer and Mana- 
ger’’ to be opened by P. P. Eckersley 
on February 12th. 

The above meetings will be held at 
5.30 at the I.E.E., Savoy Place, Lon- 
don, W.C.2. 

Cambridge Radio Group.— Crystal 
Diodes ’’ by R. W. Douglas, B.Sc., and 
E. G. James, Ph.D., and “Crystal 
Triodes’’ by T. R. Scott, B.Sc., at 3.15 
on February 13th at the Cavendish 
Laboratory, Cambridge. (Joint meeting 
with the Cambridge University Wireless 
Society.) 

North-Eastern Radio Group.—‘ De- 
termination of Time and Frequency” 
by H. M. Smith, B.Sc., at 6.15 on Feb- 
ruary 5th at King’s College, Newcastle 
on-Tyne. 

North-Western Radio Group.-—In- 
formal lecture on ‘‘ Some Engineering 
Aspects of the De velopment of Televi- 
sion Broadcasting ’’ by J. L. Bliss, at 
6.30 on February 21st at the Engineers’ 
Club, Albert Square, Manchester. 


Northern Ireland Ce nive.—"' Some As 
pects of Noise and Radio-F requency 
ee from Gas-filled Tubes ”’ = 
Prof. K. G. Emeleus, M.A., Ph.D., 
6.45 on February 13th at Queen’ s tat. 
versity, Belfast. 

South Midland Radio Group.—‘‘Some 
Electrical Methods of Measuring 
Mechanical Quantities’’ by F. 
Woodcock at 7.0 on February 20th at 
the Winter Gardens, Malvern. 

“Fifty Years’ Development in Tele- 
phone and Telegraph Transmission in: 
Relation to the Work of Oliver Heavi- 
side’ by W. G. Radley, C.B.E., Ph.D 
(Eng.), at 6.0 on February 26th at the 
James Watt Memorial Institute, Great 
Charles Street, Birmingham. 


Southern Centre.—" Radio Receivers’ 
Testing Equipment” by E. Finn at 
7.30 on February 7th at the Signal 
School, R.M. Barracks, Eastney, Ports 
mouth. 


Irish Branch.—" Fifty Years of Tele- 
communications in Ireland’’ by J. W. 
O'Neill, B.A., at 6.0 on February 15th 
at Trinity College, Dublin. 


London Students’ Section.—Visit to 
the G.P.O. Research Station at Dollis 
Hill at 2.30 on February 14th. 


Scottish Students’ Section.—‘' Some 
Aspects of Sound Reproduction” by 
D. T. N. Williamson at 7.30 on Feb- 
ruary oth at Darling’s Regent Hotel, 
Waterloo Place, Edinburgh, and at 
7.30 on February 12th at The Engineer- 
ing Centre, Sauchie! hali Street, Glasgow. 

Discussion on “ High- Quality Sound 


A CHAIN of these concrete towers 
carrying 10-ft square horn radiators 
are being erected by the American 
Telephone and Telegraph Co., to 
relay television across the States. 


ss 


Reproduction’’ at 7.30 on February South Midiands Section.—‘A Survey Cross-Chunnel Broadcast” by W. D. 
28th at Darling’s Regent Hotel, Water- of Television Development and its Prob- Richardson and W. N. Andersos 
loo Place, Edinburgh. lems” by H. J. Barton-Chapple, B.Sc., (B.B.C.) at 7.0 on February 23rd. 
<= inte : : at 7.15 on February 14th at the head: Both meetings will be held at the 
British Institution of Radio Engineers quarters of the East Midlands Elec- Cinema Exhibitors’ Association, 164, 
Londons Section.—" Electronics and tricity Board, Coventry Shaftesbury Avenue, W.C.2 


Air Transport” by C. H. Jackson, B.Sc., North-Eastern Section.—" The use of Leicester Centre.—'' Time Bases’’ by 
A.F.R.Ae.S., at 6.30 on February 2ist at Foster's Theorem in Circuit Design’ by C. H. Banthorpe at 7.0 on February 15th 
the London School of Hygiene and E. Williams, Ph.D., at 6.0 on February at the Leicester College of Technology, 
a Medicine, a em Street, 14th at Neville Hall, Westgate Road, The Newarkes, Leicester. 
wer Street, Londo C.1. lew -Tyne _ . — 
. rae adhed . Newcastle-on-Tyne. British Sound Recording Association 
cottish Section. — *' Multi-Station West Midlands Section.—‘' Power “The Application of Elementa 
nds __ Section. V aii a ica ary 
-H.LF. Communication Systems using Rectifiers’” by J. C. Milne at 7.0 on ected - Sound Recordin cr by 
Frequency Modulation” by W. P. Col ro Fr Dow noone ate os 
B. <4 y Modulation” by Cole, February 28th at Wolverhampton and J. F. Doust at 7.0 on February 16th at 
— one E. G. - a + raga eth 45 Staffordshire Technical College, Wul the Royal Society of Arts, John Adam 
ruary ist a 6 ottish fruna Street, Wolverhampton. Street. wc 
Lyceum Gallery, Atholl Crescent, Edin- 22h gpa Street, London, W.C.2. 
urgh. 


Television Society Institution of Electronics 


Merseyside Section.—‘‘ A Transmitter London Meetings. — “‘The First Midlands Branch.—“ Electronic Aids 
for an Experimental 8-Channe] Carrier British Multi-Channel Receivér’’ by in Engineering, Research and Develop- 
Wire-Broadcasting System’’ by R. G. W. D. Asbury, K. M. B. Wright and ment’’ by J. R. Cornelius, at 7.0 on 
Kitchenn, B.Sc. (Eng.), at 7.0 on Feb- W. M. Lloyd, B.Sc., (Bush Radio) at February 6th at the Warwick Room, 
tuary 7th at Electricity Service Centre, 7.0 on February 8th. Imperial Hotel, Temple Street, Bir- 
Whitechapel, Liverpool. “Television from Calais—the First mingham, 2. 


SHORT-WAVE CONDITIONS 


December in Retrospect : Forecast for February 
By T. W. BENNINGTON (Engineering Division, B.B.C.) 


URING December the average maximum usable fre- usual seasonal trend, whereby the night-time m.u.fs 

quencies for these latitudes decreased both by day reach their lowest values around the winter solstice. 

and night. The day-time variation was in accordance They should now begin toincrease. Both day and night 

with a subsidiary decrease which usually occurs at mid- m.u.fs were much lower than at the same time last year, 

winter, whilst that at night was in-aecordance with the due to the decreased sunspot activity. 

Day-time working frequencies were moderately high 

——— 4 and. those for night-time very low. Once or twice fre- 

| MONTREAL BUENOS AIRES quencies up to 32 Mc/s were workable over long dis- 

tances, but the highest day-time frequencies were more 

often of the order of 22 Mc/s. At night only the lowest 
short-wave frequencies were regularly usable. 

Less Sporadic E was observed during the month than 
during November. Sunspot activity was, on the average, 
somewhat higher than for several months past. 

There was less ionospheric disturbance than during 
November, though several storms did occur. The most 
severe of these were on 1st-2nd, 13th-17th, 2znd-24th and 
26th-27th. No Dellinger fade-outs were reported during 
the month. 

Forecast.—During February m.u.fs in these latitudes 
should be slightly higher, both by day and night, than 
during January. Long-distance working frequencies 
should therefore be relatively high by day and low by 
night over most circuits. On north south circuits day- 
time frequencies should increase quite appreciably com- 

pared with January, and those of the order of 26 Mc/s 

eeneee regularly usable On east/west circuits there 

should be little change from January in the day-time 

frequencies, where the highest regularly usable should be 

of the order of 23 Mc/s. At night-time working fre- 

quencies should become slightly higher over all circuits, 

the highest regularly usable frequencies being of the order 

of 8 Mc/s at the worst time of night. Medium-high 

frequencies—such as 15 Mc/s—will be usable for longer 
day-time periods than during January. 

“2 1¢ 2 24 y 16 20 Sporadic E capable of sustaining propagation on very 

Gur M: high frequencies is unlikely to be prevalent. Ionospheric 

storms are not usually particularly prevalent during 

FREQUENCY BELOW WHICH COMMUNICATION SHOULD BE POSSIBLE February, though those which occur during the night 

OW ALL UNDISTURBED DAYS often have serious effects on short-wave communication. 

PREDICTED AVERAGE MAXIMUM USABLE FREQUENCY The curves indicate the highest frequencies likely to be 

+= FREQUENCY BELOW WHICH COMMUNICATION SHOULD BE POSSIBLE = usable over four long-distance circuits from this country 

. OF THE TOTAL TIME during February. 
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VOLTAGE REGULATORS—TYPES 


| VR75/30 


VR105/30 


VR150/30 


British made Stabilisers of the above types are now available from stock 


Their electrical character- 
istics, dimensions and base 
connections are identical to 
the American Counterparts 
bearing the same type 
number. 


NOTE : 


Manufacturers code these valves 
OA3/VR75 


OC3/VRI05 
OD3/VRI50 


Some American 


Type VR75/30 


Type VR105/30 


| 
| 


Type VR150/30 


Minimum starting voltage 

Nominal operating voltage ...... 
Minimum operating current ... 
Maximum operating current ... 


List Price 17/6 


Minimum starting voltage ...... 135 volts 
105 volts 
Minimum operating current .. 5 mA 


Nominal operating voltage .....- 


Maximum operating current... 40 mA 


List Price 17/6 


Minimum starting voltage ... 
Nomina! operating voltage ... 


- 185 volts 

150 volts 
Minimum operating current... 5 mA 
Maximum operating current... @ mA 


List Price 15 /- 


WRITE NOW TO DEPT. 4530 
for data sheets on the above valves, 


BRIMAR 


TECHNICAL ADVICE SERVICE 


STANDARD TELEPHONES AND CABLES LIMITED, FOOTSCRAY, SIDCUP, KENT. 
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high fidelity 
Mi: fer? HO Ne S 


FOR PUBLIC ADDRESS, 
RECORDING, 
AMATEUR RADIO 


TYPE MIC 22 


This model incorporates the famous Acos 
“* Filtercel ” insert giving extreme sensitivity 
and high fidelity. Response is substantially 
flat from 40-6,000 c.p.s. The microphone is 
vibration and shock proof and is not affected 
by low frequency wind noises. Two alterna- 
tive mountings are available for the MIC 22 
head :— 


y 
: 
: 
‘ 
* 
4 
3 
; 
: 
$ 


MIC 22-1 is for fit 
MIC 22-2 is supplied ting to any British or 
as a complete unit } American type stand- 
incorporating an at- ard floor stand and 
tractive desk stand | can also be used as a 
with cable side entry hand microphone 


PRICE £6. 6s. (Either Model) 


ta aa SP INCA, 


the ee 


TYPE MIC 16 


Incorporates the Acos Floating Crystal Sound 
Cell giving a response substantially flat from 
30-10,000 c.p.s. Performance is unaffected 
by vibration or shock and low frequency 
wind noise. As in the case of the MIC 22, 
two alternative mountings are available for 
the MIC16 Head :— 

for fixing to either 


British or American 


MIC 16-2 is a com- | type floor stands by 
“ 


MIC 16-1 is ready 


plete desk stand unit means of a knurled 
with side cable entry. ring 


PRICE £12. 12s. = (Either Model) 


COSMOCORD 


Germanium 


Characteristics and Method 


l S@S, 


of Manufacture 


By R. T. LOVELOCK, am.ee. 


(The General Electric Co., Ltd.) 


and J. H. JUPE, amtEz 


ROM the earliest days of radio there has been a 

use for dry contact rectifiers. These rectifiers 

are all based on the phenomenon of asym 
metrical conduction between a metal and a semi- 
conductor. The semi-conductor materials are those 
which have electrical conductivity intermediate 
between metals and insulators. They are usually 
much poorer conductors than any of the metals and 
much better than any of the insulators. Infinite 
gradations exist, however, and some materials 
exhibiting the characteristic semi-conductor pheno- 
menon of having free electrons, conduct almost as 
well as metals, while others are almost insulators in 
the general engineering sense of the word. When a 
suitable combination of a semi-conductor and a 
metal is made, a “‘ barrier’’ is created at the point 
of contact and for small applied potentials the resist- 
unce at the barrier in one direction is much greater 
than in the other, and where the difference is great 
enough the phenomenon can be used as the basis of 
. rectifier. Examples used in the early days of radio 
were combinations of carborundum/steel, zincite/ 
bornite, silicon/copper, galena/copper, etc. These 
rectifiers were quite efficient electrically, but were 
very unreliable, extremely sensitive to vibration and 
fell into disuse when the thermionic diode appeared. 

Later, new types of dry rectifiers were developed, 
copper / copper oxide, selenium / white metal alloy and 
copper/copper sulphide and have become well estab- 
lished, chiefly in the power-frequency and audio- 
frequency fields because their high electrical capacit- 
ance renders them very inefficient at high radio fre- 
quencies. Suitable copper oxide rectifiers can, how- 
ever, be used up to about 1 Mc/s. 

Of recent years the increasing use of centimetre 
wavelengths has led to the need for a rectifier with 
lower capacitance than the usual thermionic diode. 
The first type developed was a modern version of 
the silicon rectifier and was widely used during the 
1939-45 war for radar work. This form of rectifier 
is substantially more stable than the earlier type of 
silicon rectifier, but is liable to be burnt out by 
transient surges of current induced in its circuit. 
Later developments have shown that a crystal recti- 
fier based on germanium can be extremely satis- 
factory, has exceptional mechanical stability ard 
cannot easily be damaged electrically. 
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Diodes 


f 


Special oscilloscope used for observing the electrical 
characteristic of germanium diodes whilst in the 
process of assembly. 


It has not entirely displaced the modern silicon 
rectifier which is still of use where high forward con- 
ductivity at very high frequencies is important, but 
it is now clear that germanium rectifiers are likely 
to have a wide range of uses in radio frequency 
circuits and may even displace silicon types. 

In a crystal rectifier the area of contact must be 
small if the shunt capacitance is to be minimized and 
this is achieved by using a springy, pointed wire to 
make end-on contact with the semi-conductor. A 
particularly good construction for a germanium recti 
fier and one adopted by The General Electric Co., 
Ltd., is shown in Fig. 1. It consists of an annealed 
glass capsule into which is sealed two metal tubes. 
Through each of these tubes passes a metal stub 
which is attached to a semi-flexible connecting wire. 
One stub carries the contact wire (whisker) and the 
other the germanium crystal. The two stubs are 
welded to the tubes to ensure stability at the high 


GLASS CAPSULE 
GLASS-METAL SEAL 


WELDED JOINT 
BETWEEN TUBE & STUB 


METAL STUB 
\ 


METAL TUBE 


GERMANIUM TUNGSTEN WHISKER 


Fig. 1. Sketch showing construction of a germanium 
diowe. 
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Fig. 2. Typical current/voltage characteristic of 
a germanium diode. 


temperatures brought about when the rectifier is 
soldered into its circuit, and the joint between the 
stubs and the tubes is sealed with soft solder to render 
the assembly moisture-proof 

Characteristics.—The direction of current flow 
corresponding to low resistance (forward direction) 
varies with the composition of the crystal and the 
material of the whisker, but, of course, the finished 
rectifier is clearly marked to ensure correct 
connection 

A typical current / voltage characteristic for a recti 
her using almost pure germanium, drawn to a linear 
is shown in Fig. 2. As the ‘‘anode’’ is made 
more positive the current increases very rapidly and 
exponentially, but later becomes linear in form. In 
the reverse direction, with the ‘‘anode’’ mad 
negative, very little current will flow at first, but as 
the voltage is increased the reverse current will rise 
rapidly until at a potential known as the ‘‘ turn- 
over voltage it changes slope, i.e., the rectifier 
resistance becomes negative 

With regard to the effect of temperature the for 
ward resistance, reverse resistance and the turnover 
voltage all decrease with increasing temperature and 
vice versa he working temperature range of the 
rectifier is —100°C to +120°C and typical charac 
teristics for one type are plotted in Fig. 3 to a double 
logarithmic scale at three temperatures. It should 
be noted that the variation with temperature is very 
much less for larger input voltages. When antimony 
is added to the germanium the rectifier has an extra 
low forward resistance (see Fig. 4) and can enter 
into competition with silicon rectifiers for v.h.f. 
working. This type of rectifier has a turnover voltage 
of about 10 volts 

It is at high radio frequencies that the crystal 
rectifier enters into competition with the thermionic 
diode. It has a much lower shunt capacitance 
(0.3 4uF to 1.0 4nF), requires no heater and may thus 
easily be operated with both electrodes well above 
earth potential without introducing hum. Its life is 
indefinitely long, certainly above 10,000 hours, and 
it can be wired directly into a circuit and 
so avoid stray capacitances Another 
idvantage is that there is no “‘ standing 
current,’’ i.e., the current at zero voltage 


bt ale ’ 


that the forward resistance of crystals is lower than 
that of most miniature diodes, but the reverse resist 
ance is also lower. The value of this reverse resist 
ance is not usually objectionable and, by consider 
ing it in the circuit design, can generally be made to 
have a negligible effect. 

The dynamic rectification characteristic of a 
typical rectifier is shown in Fig. 5 and the charac 
teristic is maintained sensibly constant over the 
frequency range 0.1 Mc/s to 150 Mc/s. 

When used in a series circuit or with very low 
values of load resistance, the efficiency of a german 
ium rectifier falls with increasing frequency, but use 
ful output may still be obtained at frequencies above 
500 Mc/s, a region where thermionic diodes tend to 
be very inefficient, due to their relatively large 
capacitance and to “‘ transit time’’ effects. It should, 
however, be remembered that although the capacit 
ance of germanium rectifiers is extremely small it is 
not a loss-free capacitance, and, therefore, when it is 
shunted across a tuned circuit of small total shunt 
capacitance there may be an appreciable fall in the 
value of QO, if the resonant circuit has very small 
losses. 

The rectifiers will run continuously with a forward 
current of 50mA, which gives a remarkably high 
power handling capacity for so small a component. 
Furthermore, the occasional passage oi currents up 


Above: Fig. 3. Graph 
showing the effect of tem- 
perature on the voltage 
current characteristic of a 
germanium diode. 


Fig. 4. Graph showing 
the effect on the voltage 
current characteristic of 
adding antimony to 
germanium. 


~ 4—¥4-—,— -, -+ — + 


REVERSE VOLTAGE { | | 


FORWARD 7 
VOLTAGE 


is nil, which simplifies metering circuits. 
A point of difference between  ger- 
manium crystals and thermionic diodes is 
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to 0o.5amp in the forward direction, will cause no 
harm, providing that the duration does not exceed 
one second. This feature makes the rectifiers very 
dependable for use in domestic radio and television 
receivers 

A use for the germanium rectifier which is finding 
many applications is that of a non-linear circuit ele- 
ment and at all frequencies below about 1,000 Mc/s 
the freedom of the germanium rectifier from ‘‘ burn 
out’’ should cause it to replace the silicon mixer. 
It should be noted here that as a rough working rule 
the rectifiers with the lower values of turnover volt 
age generally prove to be more efficient at the 
extremely high frequencies. Another use for the 
mixer type of rectifier lies in extending the frequency 
range of multi-channel systems of wire communica- 
tions. Hitherto copper-oxide rectifiers have been 
used in low-frequency modulators, but above a few 
hundred kilocycles per second their high capacitance 
creates difficulties and the germanium rectifier, which 
has similar static characteristics but a much smaller 
capacitance, and a much smaller size, is a consider- 
ably superior component in this type of circuit and 
will permit efficient operation at very much higher 
frequencies 

In the field of measurements the germanium recti 
fier is an interesting development because it permits 
the construction of direct-reading high-frequency 
indicating instruments for wide frequency ranges, 
without the use of delicate thermocouples. 

As mentioned above earlier, germanium rectifiers 
can be given a negative resistance characteristic by 
suitable biasing. This opens up the possibility of 
operation as an oscillator and such oscillators have, 
in fact, been constructed. At present, however, 
their use is somewhat difficult because of the heat 
generated at the point of contact, which limits oscil 
lation to very low and not particularly useful levels 

Production.—If rectifiers of the above types are to 
be produced for reasonably low costs the complex 
techniques of the laboratory have to be adapted to 
factory production lines using semi-skilled labour and 
a minimum of highly skilled supervision. The fol 
lowing outlines some of the ways of doing this and 
indicates the problems involved. 

The germanium for these rectifiers must be of a 
peculiar quality in that it must contain an extremely 
small amount of impurity in a mass of otherwise pure 
material. The impurity of chief importance is 
and the desirable amounts are too small for 

estimation by chemical or spectroscopic 

methods. From extrapolation on electrical charac 
teristics, however, relative to known amounts of 
ursenic, it has been inferred that the amount of 
iursenic must be about one part in ten million. How- 
ver, to obtain germanium approaching this degree 
of purity very elaborate precautions have to be taken 
und in general terms the aim of the chemists is to 
produce pure germanium. 

Rectifiers made from such germanium will have a 
high reverse resistance. By adding antimony to the 
metal, however, rectifiers with a low forward 
resistance can be prepared. 

[The basic source of the germanium is flue dust 
obtained by burning certain types of coal and the 
dusts yield 4-1 per cent germanium. The method 
of extraction was developed jointly by the G.E.C. 
and Johnson Matthey, Ltd., and the end product is 
pure germanium oxide which is reduced to the metal 
by heating in an atmosphere of hvdrogen, followed 


arsenic 
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Fig. 5. Dynamic rectification characteristic of 


germanium diode 


Fig. 6. One of the semi-automatic machines used in 
making germanium dicdes 


by melting Extreme care has to be taken in the 
melting process in order that additional impurities 
are not added to the oxide and the furnaces are 
operated in sealed enclosures with forced air circula 
tion and with filters to remove all foreign matter from 
the air. Elaborate precautions are also taken to 
avoid contaminating the germanium by handling or 
contact with containers, etc. 

The glass capsule, the stub containing the tungsten 
contact point (whisker) and the stub carrying the 
germanium globule are all formed on semi-automatic 
machines (Fig. 6) and after the end of the whisker 
has been suitably cut and conditioned, its stub is 
welded into the metal tube and the joint betweer 
the stub and the tube is hermetically sealed with 
soft solder 

The germanium globule is attached to its stub with 
a high melting point solder and half of the sphere is 
ground away and the circular surface is lapped flat 
to form the rectification area (Fig. 7). This area is 
then treated by an electro-chemical process to form 
a suitable surface for the whisker to contact. Finally, 
both components which will form the complete unit 
are chemically cleaned and thereafter stored in a 
clean dry atmosphere until finally sealed together as a 
completed rectifier 

The most critical process of assembly is the mating 
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Fig. 7. Lapping the surface of the germanium crystals. 


of the crystal and contact point and this operation 
is centred in machines which give micrometer control 
of position and contact pressure. Throughout the 
assembly operation the complete static electrical 
characteristic is under the observation of the 
operator, with the aid of a specially designed oscillo- 
scope unit. After optimum adjustment of whisker 
and crystal to the desired characteristic, the 
crystal stub is welded into its sleeve and the joint 
is hermetically sealed with soft solder as before. Thus, 
with the exception of the joints between the globule 
ind the stub all structural strains are taken by 
welded joints. This eliminates the possibility of any 
change when the rectifier is soldered into position or 
subjected to vibration. As an additional safeguard 
against change due to vibration,-the face of the ger- 
manium is coated with a polymerizing resin imme 
diately before assembly and the unit is heated to 
polymerize the bond. Finally, when these processes 


Fig. 8. Automatic routiner used for testing germanium 
diodes. 
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are completed, every rectifier is 
subjected to a vibration test greatly 
in excess of anything likely to be 
encountered during its normal 
usage 
The contact between the whisker 
and the crystal is only a nominal 
point and obviously must vary to 
a minute degree in size and shape. 
These factors, however, greatly 
affect the electrical characteristics 
and although there has_ been 
adjustment to an optimum position 
during assembly and a satisfactory 
rectifier has been created, its 
characteristics can be still further 
improved by subjecting it to a final 
forming process. This process 
utilizes currents of polarity, magni 
tude and duration which depend on the initial 
characteristic of the rectifier. In order to reduce the 
cost of manufacture an instrument has been devised, 
(Fig. 8) based on automatic telephone equipment and 
which will measure the characteristics, decide on the 
appropriate current treatment, apply this treatment 
and finally retest the rectifier before it is passed into 
store. This instrument is entirely automatic in 
operation. 

With so many delicate and inter-related processes 
the advisability of using quality control is substantial 
and every day a small percentage of the total pro- 
duction is drawn at random from all stages of the 
production process where any variation can occur. 
These daily samples are measured in every possible 
way by laboratory technicians and the results are 
assessed by statistical methods. In this way, warn 
ing is given of the slightest drift away from optimum 
conditions and incipient faults can be detected and 
corrected before faulty production has occurred. 


WORLD LISTENING 


COMPANION booklet to the well-known ‘‘ World 
Radio Handbook for Listeners’’ has now been 
published, concurrently with the latest edition of the 
handbook, by O. Lund Johansen, ot Copenhagen 
‘* How to Listen to the World,’’ as it is called, sets 
out to help listeners to get the best from their re- 
ceivers by giving hints and tips on short-wave recep- 
tion. Space is devoted to such matters as the 
propagation of short waves, various types of receiving 
aerial, zonal times and tables giving in general terms 
what may be expected to be the best frequencies for 
reception in the Northern and Southern Hemispheres 
from September to April. It costs 1s 6d. 

The 1950-51 edition of ‘‘ World-Radio Handbook 
for Listeners,’’ which costs 6s 6d, has been completely 
reset and includes considerable additional matter 

Both publications are printed in English and are 
obtainable in this country from Surridge, Dawson & 
Co., Ltd., 101, Southwark Street, London, S.E.1. 

Another book on world listening, but covering a 
slightly different field, is ‘‘Op-Aid,’’ published by 
the Amalgamated Short-Wave Press, 57, Maida Vale, 
London, W.9, price 1s 6d. It includes such useful 
data as international prefixes and amateur “‘ district ’’ 
or ‘‘state’’ calls, QSL bureaux, and amateur codes 
and abbreviations. It does not give lists of stations 
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Improvement to 
rod.’ 


During recent months, as a result 
of continued research, certain small 
modifications have been made to 
the ‘ Multirod ”’ which have the 
effect of slightly improving its 
performance, although to the casual 
user no difference would be noticed. 


This does not mean that any 
unsold aerials may be returned for 
modification. The difference is 
certainly not worth the cost of 
carriage, but it definitely makes the 

Multirod ” the best possible T.V. 
collector for fringe reception. 
Methods of aerial measurement 
have now been agreed with the 
Department of Scientific and 
Industrial Research, and where 
our claims may appear to fall down, 
then we say that errors in methods 
of comparison exist, such as large 
variations of signal strength be- 
tween test positions due to reflec- 
tions (a distance of a few feet may 
rise to such discrepancies), 
unequal cable runs, using air-spaced 
able yainst solid, etc 


the ‘* Multi- 


give 


New 
‘* Multirod ’’ 
L800/1/C 
L800/4 C 


Matching Television Aerials to 
Feeder Cables. 


well known that the im 
pedance at the centre of a half- 
wave dipole in free space is 72 ohms, 

it not always appreciated 

the addition of parasitic 
reduces this value. For 
example, the impedance becomes 
approximately 60 ohms when a 
quarter-wave spaced aerial is used, 
while the Multirod ’’ 4-element 
array possesses an impedance of 
about 25 ohms. The mis-match 
which occurs when an “ H”’ type 
aerial is used is insignificant when 
connected to an 80 ohms feeder, 
but means must be found té raise 
the centre impedance of the multi- 
element array. This might be done 


It is 


elements 
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THE “BELLING-LEE” PAGE 


Providing technical information, service and advice in relation 
to our products and the suppression of electrical interference 


by folding the dipole, as by this 
means the impedance may be 
raised considerably by suitable 
dimensioning of the folded element, 
but at television frequencies it is 
more convenient and equally effi- 
cient to make use of a quarter-wave 
transformer connected between the 
aerial and the feeder-cable, as 
shown. 


The quarter-wave’ transformer 
consists of the appropriate length 
of transmission line, the charac- 
teristic impedance of which is given 
by 
Zr =V 2; Ze 
where : 

Zr Characteristic impedance of 
transformer. 

Z, = Characteristic impedance of 
feeder cable. 

Ze Impedance of aerial. 

The text books show other 
methods of matching, two of which 
are sometimes used with T.\ 
aerials. One of these is to make use 
of the relatively high impedance, 
at the end of a dipole. This is of the 
order of 2,000 ohms in the case of a 
single element, and is corres- 
pondingly reduced by the addition 
of parasitics. In a 4-element array 
the end-impedance of the active 
element is too high to permit the 
direct connection of an 80 ohm 
feeder, and a quarter-wave match 
ing stub must be used. 


This has the effect of making the 
aerial rather selective, and has the 
disadvantage that any practical 
method of construction is difficult 
to repair in the event of failure 


The other method known as 
shunt feeding or ‘‘ T ’’ match, is the 
practice of connecting the feeder 
to the points at which the desired 
impedance is encountered, that is, 
a few inches above and below the 
centre of the aerial. This method 
is also unduly selective. 


With these methods to choose 
from we prefer to use a quarter 
wave transformer, in series with the 
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centre of the dipole. (This item is 
supplied with every ‘ Multirod ’’.) 
We believe this method to be 
preferable to the folded dipole, 
since it utilises less material, with 
a corresponding reduction in wind- 
age, while enabling us to devote the 
cost saved to improving the 
mechanical strength of the array. 


Mains Borne Interference. 

There is an increasing tendency 
to offer for sale appliances which are 
radio suppressed, and in time this 
may largely eliminate interference 
problems, but cases will always 
arise where interference is entirely 
or partly mains borne when it is 
preferable to fit a suppressor at the 
affected receiver. 

Where much of the interference 
is picked up by the aerial, a mains 
filter will be ineffective and instead 
an improved aerial system should 
be used, such as a “ Belling-Lee ”’ 
“ Skyrod ” or  Eliminoise * 
system 


Mains borne interference can best 
be dealt with by using a “ Belling- 
Lee" set lead suppressor L300/3 
This filter has a current carrying 
capacity of I amp., is effective 
between 10-2,000 metres and is 
suitable for use with most domestic 
receivers. 

\ similar filter L305 rated at 
2 amps. is available for 
receivers drawing more than I amp., 
e.g., those operated from r10 volts, 
and is effective between 10-550 
metres. 


also 


Neither filter is suitable for use at 
television frequencies. 


List numbers of the ‘‘ Multi- 
rod ’’ 4-element Array. 


L8oo/Channel 1/C Mast head 
mounting with cap (chimney 
lashings extra). 

L8o0o0/Channel/14 with 14 ft. alloy 
mast (chimney lashings extra). 

L8o0o0/Channel/26 Chimuey mount- 
ing with 26 ft. sectional mast 
lashings and guys. . 

LS8oo/Channel/50 Ground mounting 
50 ft. sectional mast and guys, etc. 
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An instrument designed to meet 
television and radar test and research 
requirements with comprehensive 
facilities for the intimate study and 
precise measurement of complex 
waveforms. 


TYPE 3794 OFFERS: 


@ Direct measurement of A.C., D.C. 
or mixed voltages from 0.05 to 500. 


@ Direct time measurement from 0.1 
ps. to 50 ms., with an effective hori- 
zontal trace length variable to 50 cms. 


e@ A wideband vertical axis amplifier 
giving a time of rise of 0.08 ys. 
without overshoot on steep wave fronts. 


@ Dual input facilities with signal 
gating. 


For further details apply to 


E.M.1. FAGTORIES LTD. 
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Vector Diagrams 


HOW SHOULD THE 


AST month we did some pre- 
[‘ liminary spade _ work, 
clearing away causes of 
misunderstanding by classifying 
the various ways in which the voltages in a circuit can 
be denoted and reckoned. You may remember that 
according to one method a voltage is called positive 
when it results in a fall of potential in the direction 
considered, while another method regards a rise in 
potential as positive. So when we are told that the 
voltage between two points a and b is + 100, we do 
not know which point is positive unless we are also 
told (i) the direction in which the voltage is being 
reckoned, and (ii) whether a positive value signifies 
a rise ora fall. Some people complicate the system by 
regarding rises of potential as positive when they are 
e.m.fs and falls in potential as positive when they are 
across resistances, but that raises the question ‘* What 
isan e.m.f. ?’’ which we found to be rather trickier than 
is sometimes admitted.* There seems to be less 
risk of going wrong if one sticks to either rises. or 
falls, because the total of either completely around 
any circuit, taking proper account of + and — signs, 
is bound to be zero, which is a useful check. I 
recommended reckoning in rises, because a rise is the 
effect of a positive e.m.f., which is the driving force 
of a positive current. A fall is a negative rise. A 
convenient method of identifying a voltage is the 
double subscript notation; V,,, for example, which 
specifies (i) the points between which it exists (a and 
b), (ii) the direction considered (a to b), and (iii) 
which point is the more positive, provided that it 
is known whether the rise or the fall system is in use. 
If rises, then a positive V,, means 6 more positive 
than a ; and vice versa. 

All this applies to either d.c. or a.c. But with 
a.c., except in purely resistive circuits, it is not 
merely a question of positive or negative but of all 
the shades of phase difference in between those two 
extremes. And that is where vector diagrams are 
so useful. One could, of course, draw a voltage/time 
or current/time diagram, such as Fig. 1, to show the 
voltage or current at every instant during each 
cycle, and find the phase difference from that. Fig. 1 
informs us that the current is quarter of a cycle behind 
the e.m.f., which according to the usual scale of 
t cycle 360° is a phase lag of 90°. One dis- 
advantage of this sort of diagram is the trouble- 
someness of plotting and drawing it—unless it is 
provided by a good oscillograph. Another dis- 
advantage, even with the oscillograph, is that it is 
not at all easy to read off the phase differences 
accurately in degrees. The chief value of this type 
of diagram is for showing the waveform ; but when 
most of the time we know or assume that the wave- 
form is sinusoidal, to draw the waveform diagram 
merely to show phase differences is like burning down 
the house to roast the dinner. 

When the waveform can be taken for granted, a 


= Wireless World, December, 1950, p. 453. 
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VECTORS 


By “CATHODE RAY” 


2.—The Itself 


Diagram 


BE ARRANGED? 


much simpler phase diagram can 
be made by drawing lines at 
angles equal to the phase angles 
The distinction between + and 
—, or between an angle and the same angle plus or 
minus 180°, is indicated by an arrow head to show 
which of the two possible ways it is pointing. The 
technical term for this distinction is sense. Lastly, the 
lengths of the lines conveniently represent the mag 
nitudes of the voltages or currents (or, for that matter, 
magnetic fluxes, electric fields, sound pressures, or 
anything else that is varying with the same wave 
form). 

But, you may say, how does the fixed length of a 
lime represent a quantity that is continuously vary- 
ing? This aspect of vector diagrams is so fully 
explained in the books on a.c. that I won’t do more 
than summarize what most of you probably know 
very well already. Strictly speaking, the length of the 
line or vector represents the peak value. The vector 
is imagined to be pivoted at the end farthest from 
the arrow head, and to be rotating at a rate of one 
revolution per cycle. The distance from the arrow 
head end to a horizontal line drawn through the 
pivot represents the instantaneous value. 

In Fig. 2, for example, the length of the vector 
OP represents the peak value, to some convenient 
scale. And the shortest distance, PO, between P 
and the horizontal line through O, represents to 
the same scale the instantaneous value at the moment 
when the rotation of OP has brought it to the position 
shown. Positive frequency is represented by anti- 
clockwise rotation, beginning at “3 o’clock”’ as 
zero. So a vector drawn along OQ, representing 


Fig. 1. This type of 
diagram shows ampli- 
tudes and phase differ- 
ences, but for those 
purposes alone is need- 
lessly difficult to draw. 


Fig. 2. Here the ampli- 
tude and phase of a 
sine wave is shown 
more clearly than in 
the Fig. 1 type of 
diagram, and _ with 
much less effort. 


seth aber 


LAA OO 


eae 


something just on the starting line of a cycle, would 
have a negative phase angle ( 4) relative to OP 
and the phase angle of OP relative to OQ is + ¢ 
If you were to plot the varying length of PQ against 
phase angle or time, you would get a sinusoidal 
waveform as in Fig. 1 

Often there is no need to bother about instantaneous 
values, in which case the imaginary rotation can 
cease. And since with sine waveform the r.m.s 
value is equal to the peak value divided by 2, 
it is represented by 0.707 times the length of the 
vector. But as all the waveforms are assumed to be 
sinusoidal, all are subject to this same conversion 
factor, and it is easier (if one wants to work through- 
out in r.m.s. values) to do the conversion by leaving 
the lengths of the vectors alone and just altering 
the voltage scale. It must be remembered then that 
the verticals have to be multiplied by +/2 to give 
instantaneous values 

So much, and more, the books generally explain 
thoroughly and well Where most of them fall 
down is over the sort of thing we discussed last 
month and recapitulated at the beginning of this 
instalment. They usually fail to warn the reader 
that there are several recognized (to say nothing 
of unrecognized !) ways of drawing a vector dia- 
gram to represent a given situation. This means— 
still more alarming thought—that there may be 
several possible ways of interpreting a given vector 


A sample 
diagram for 


Fig. 3. 
circuit 


demonstrating various 
ways of drawing vector 
diagrams 


Fig. 4. How different 
people might draw the 
vector diagram relating 
to Fig. 3. Only (d 
can be called definitely 
wrong 


diagram. With experience one can usually cuess 
correctly which conventions the author of the 
diagram is using and so put the right interpretation 
on it. But until the experience is gained, the student 
may be confused 

The risk of misunderstanding increases, of course, 
with the complexity of the circuit. Let us watch 
what an imaginary Mr. X makes of even such a 
simple circuit as Fig. 3. He has labelled it in the way 
| personally can’t recommend, but as it is the most 

ommonly seen in books it is difficult to blame him 
Now he is beginning to draw a vector diagram. He 
has started off quite correctly with the current vector, 
because I is the one thing common to all parts of the 
circuit. And in the absence of any particular informa 
tion about its phase at the moment under considera- 
tion, he is free to choose whatever phase he likes for 
the first vector. It is the relative phases that are 
important. He has quite sensibly decided to draw it 
at the conventional zero angle, pointing to 3 o’c!lock. 

Next he remeinbers that the current through a 
resistance is always in phase with the voltage across 
it, so he draws V, in phase with I to show this 
(Fig. 4 (a)). He also remembers that the current 
through an inductance lags the voltage by go°, so he 
draws the V, vector 90° in advance of the I vector. 
Lastly he decides that the voltage V,, across the upper 
resistor, must be the source of e.m.f. in the circuit, 
and equal to Vz and V, combined. So he proceeds 
to combine them by the well-known process of 
‘completing the parallelogram,” finally drawing in 
the V, vector as the diagonal. 

Mr. Y, faced with the same circuit, adopts the same 
procedure as far as V,; but he decides in advance 
that V, is the resultant of V, and V,, and makes the 
vector V, start where V, left off, giving the somewhat 
neater diagram shown as Fig. 4 (b 

Mr. Z has the same ideas about vectorial addition, 
but happens to take V, first, yielding Fig. 4 (c). 

Mr. P looks carefully at Fig. 3 and decides that 
obviously V, V,+ Vx. So after he has drawn the 
I and V, vectors in phase he gets his V, vector by 
cribbing it from the other fellows’ diagrams. Then 
he completes the parallelogram to get Fig. 4 (d) 

This is too much for us, and we intervene to point 
out that, although it doesn’t altogether look like it, 
V, is in effect the e.m.f. ; and Vx, although also across 
a resistance, must be deducted from V,, because it is a 
voltage drop. So after a bit of prompting he produces 
Fig. 4 (e), and although we assure him that it is the 
correct answer—or one of them—he is not at all happy 
about the vector for V, pointing opposite to I when 
the others have it in phase; and he is still not clear 
why what looks so obvious from the circuit diagram 
can be wrong, and if so how was he to know ? 

I have a good deal of sympathy with Mr. P. 

Lastly Mr. O comes along and, being an admirer of 
Kirchhoff, achieves yet another version, Fig. 4 (f). 
There can be no snag about this, he says, because he 
has drawn all the vectors head to tail, so wherever 
you start you arrive back at the same place, having 
completed a lap of the course, and the total voltage 
is zero, in accordance with the Second Law. 

We admire Mr. Q’s ingenuity, but are a little 
doubtful about how far his diagram conforms to 
generally accepted ideas about vectors ; in particular, 
whether it is allowable for every corner to be both 
fixed and rotating, and how it is that his V, is 180° 
out of phase with all the other fellows’ V,s and who 
is right? And can his diagram—or any of them— 
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The article **Veetor Diagrams” 


is continued on page 63 


Future of Broadcasting 


Recommendations of the Beveridge Committee 


The Report of the Broadcasting Committee, 1949, on which the future of British broadcasting 

will presumably be ma‘nly sha»ei, was published after the normal pages of this issue had been 

arranzed. We have accordinzly inserted supplementary pages givinzy a summary of the most 
important recommendations, preceded by our comments on their implications 


VEN the severest critics of the Beveridge Com 
mittee’s Report can hardly quarrel with it on 
grounds of superficiality. Within the 300-odd 

pages of the Report proper almost every aspect of 
‘the subject is surveyed in great detail, while the 
supplementary volume gives nearly 600 pages of 
evidence. The enormous amount of oral evidence 
heard by the Committee is not printed in full, though 
sometimes quoted in the text. It is clear that the 
Committee has made notable efforts to weigh and 
act upon all this evidence. The Report will remain 
as an enduring monument to their competence, 
patience and high principles. We shall be surprised 
if the recommendations are not accepted in essentials 
as the basis on which the B.B.C. Charter is ulti 
mately renewed. 

In matters of control and organization of broad- 
casting on medium and long waves there is no pro 
posal for drastic changes in principle, though the 
detail alterations set out in the summary that follows 
are of some significance. The B.B.C. monopoly is 
to remain, and there is to be no advertising or spon 
sored programmes. In some respects the monopoly 
is to be strengthened and measures are proposed 
that are designed to increase the Corporation’s inde- 
pendence of outside authority. Some important re- 
commendations are intended as safeguards against 
‘‘the undeniable dangers of monopoly.’’ To many 
of us it is disappointing that the Committee has failed 
to meet the strong demand shown to exist in favour 
of introducing the competitive element into broad~ 
casting on medium and long waves, though it is clear 
pleas for it were given due weight. It may be 
claimed that the vastly increased degree of self 
government proposed for the Regional organizations 
may to some extent satisfy these demands. In our 
view, Regional autonomy does not inculcate com- 
petitiveness to any significant or valuable extent: 
listeners in one Region do not know whether pro 


grammes in another are better or worse than in their 
own. 

Wireless World, in welcoming the Report as a 
whole, thinks the most important—and certainly the 
most technically interesting—parts are those dealing 
with e.h.f. broadcasting, which the Committee 
rightly considers should be developed as a matter of 
urgency. They even go so far as to say, if faced 
with the choice, they would assign to it a higher 
priority than television, at least so far as areas inade- 
quately covered by the present sound service are con- 
cerned. Perhaps the most drastic recommendation 
of all is that public authorities and ‘‘ approved 
organizations ’’ such as universities should be licensed 
to set up and maintain e.h.f. local stations. These 
would be additional to those conducted by the 
B.B.C. True, this proposal is made with provisos 
and some diffidence, and carries the rather naive 
clause that licences should be granted “‘ after con 
sultation with the B.B.C.'’ We imagine no mono 
polist would willingly accept such an encroachment 
on his monopoly. Indeed, one gains the impression 
that here the Committee is hardly aware of the deep 
significance of its recommendation, or of the fact 
that it runs counter to many. of the principles 
accepted elsewhere in their Report. Perhaps, how 
ever, their technical advisers have convinced them 
that medium- and low-frequency broadcasting con 
stitutes inherently a natural monopoly, while highe: 
frequencies become progressively less monopolistic ! 

Though we foresee great opposition to this pro 
posal, and also many difficulties in establishing a 
basis for licensing independent stations, the experi- 
ment is one that should be tried. It may have results 
that will be to the good of broadcasting, and ulti 
mately to the benefit of radio as a whole. Many 
bodies would doubtless be willing to accept short 
term licences, without any guarantee of renewal afte: 
a period of, say, five years. 


Summary of Becommendations 


ADIOCOMMUNICATION in this country, is of 

course, prohibited except under licence from the 
Postmaster General, who so far has not granted 
more than one licence for broadcasting at any time. 
Che first licence, granted to the British Broadcasting 
Company in 1922, was renewed in 1923 for two years, 
and in 1926, on the recommendation of a Govern 
ment Committee of Inquiry, a Royal Charter of In 
corporation was granted to the British Broadcasting 
Corporation for ten years.* This was renewed in 
substantially the same form in 1936, after another 


The P.M.G.’s licence was still necessary. 
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inquiry, for a further ten years. After deciding that 
‘the present system of broadcasting is the one best 
suited to the circumstances of the United Kingdom,’ 

the Government, without recourse to an independent 
body, in 1946 renewed the Charter for a further five 
years. This Charter expires on December 31st and it 
will be recalled that the Lord President of the Council 
and the Postmaster General appointed jointly in 1949 
a committee ‘‘ To consider the constitution, control, 
finance and other general aspects of the sound and 
television broadcasting services of the United King 
dom (excluding those aspects of the overseas services 
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Existing and projected television stations and service areas as given in the Beveridge Report. The field-strength 
contours, some of which are derived from site tests, are for a receiving aerial 30 feet above ground level. 
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for which the B.B.C. is not responsible) and to 
advise on the conditions under which these services 
and wire broadcasting should be conducted after 
December 31st, 1951.”’ 

The Report of this Committee of eleven members, 
of which Lord Beveridge was chairman, has now been 
presented to Parliament and its recommendations 
will be debated in the House before a decision on the 
future of British broadcasting is made. In response 
to the invitation issued by the Committee, 223 mem 
oranda were received from interested persons—either 
as individuals or groups—and numerous suggestions 
were received from members of the public. In accord 
with the practice of each of the previous Committees 
of Inquiry into Broadcasting—1923, 1925 and 1935— 
the sixty-two meetings of the full committee were 
held in private, as it was considered this contributed 
to greater freedom of discussion and frankness in 
expressing opinions. A large number of the memor 
anda submitted is published in a separate volume as 
an appendix to the Report. + 

It is impossible, and, in fact, unnecessary in a 
technical journal, to deal with all the evidence and 
recommendations as so much is concerned with the 
organizational side of broadcasting. We propose, 
therefore, to limit our review of these two volumes 
to such evidence and recommendations as we consider 
are of direct interest to our readers, but not likely to be 
dealt with in extenso in the lay Press. 

The fundamental recommendation of the Committee 
is that the B.B.C.’s monopoly should continue, that 
a new Charter, with modifications, should be granted 
for an indefinite period and that its work should be 
reviewed every five years by a small independent com 
mittee There is, however, a reservation in the 
recommendation. It proposes that the Government 
should reserve the right to license ‘‘ bodies . . . to 
conduct on specified conditions television for public 
showing’’ and to licence “public authorities or 
approved organizations to maintain and conduct local 
broadcasting stations.’’ 

rhe members of the Committee state that they felt 
it incumbent upon them to probe more deeply than 
their predecessors into the question of the monopoly 
of broadcasting, not only because of its importance 
but because, in contrast to the evidence given to the 
previous Committees of Inquiry, they found ‘‘a sub- 
stantial body of serious opinion challenging monopoly 
itself.’". The Radio and Television Retailers’ Asso- 
ciation in its evidence attacked monopoly in principle 
and reported a poll of nine to one of its members in 
support of some form of commercial broadcasting 
alongside the present system. 

On the organizational side it is proposed that the 
Charter should provide for the appointment by the 
Government—rather than the B.B.C.—of Broadcast 
ing Commissions for the three National Regions, 
Scotland, Wales and Northern Ireland, with a view 
to giving them the greatest practicable measure of 
autonomy 


E.H.F. Broadcasting 


Evidence on the question of e.h.f. broadcasting— 
both a.m. and f.m.—was given by, among others, 
the B.B.C., G.P.O. and Pye, and it is stated that the 
B.B.C. is ready to frame a practical scheme of 
development as a result of the tests made at Wrotham. 


The Report of the Broadcasting Committee, 1949,"" 334 pp., H.M.S.O 
price 6s 6d. Appendix H—Memoranda Submitted, 589 pp., H.M.S.O 
price 10s 6d 


WIRELESS WORLD, FEBRUARY 1951 


The Committee considers that the Government should 
regard the development of e.h.f. broadcasting as 
important and urgent both for securing better cover- 
age for the present programmes and for increasing the 
diversity of programmes. It recommends that the 
terms of reference of the existing Television Advisory 
Committee should be enlarged to cover e.h.f. broad- 
casting as well as television. The plan now under 
consideration by the B.B.C. should, it is proposed, 
be revised to provide for the setting up of a number 
of local transmitters as an experiment. 


Television 


To support the evidence given by the B.B.C. on 
the extension of the television service a map, repro- 
duced on the opposite page, is included in the Report. 
Although not relevant to the main consideration, it 
gives some interesting data. It is made known, for 
the first time, which stations will be sharing fre- 
quencies and, too, the site of the Newcastle station— 
on Pontop Pike, south-west of the town. 

The stations and vision frequencies are : — 

Channel 1 (45 Mc/s): Alexandra Palace and Belfast. 

Channel 2 (51.75 Mc/s): Holme Moss and South Devon, 

Channel 3 (56.75 Mc/s): Kirk O’Shotts and South Hants. 

Channel 4 (61.75 Mc/s): Sutton Coldfield and Aberdeen. 

Channel 5 (66.75 Mc/s): Wenvoe, Glam., and Pontop Pike 

It is pointed out that the Government should make 
it plain either in the new Charter or by some other 
means that it is prepared to issue licences for stations 
to transmit television for public showing in cinemas 
provided that the use of such frequencies as may be 
allocated does not interfere with the B.B.C.’s trans- 
missions to the public in their homes and, too, that 
“‘ spectacles and sporting events’’ are made available 
to both the home viewer and the public viewer. 

On the question of financing the television service, 
which it is proposed should be distinct from the sound 
service both financially and administratively, it is 
suggested that the question of raising the television 
licence fee should be considered. 

Wire Distribution 

The Ullswater Committee of Inquiry (1935) recom- 
mended that the Post Office should undertake the 
unification and co-ordinated development of wire dis- 
tribution in this country together with the ownership 
and operation of the relay exchanges. This was not 
adopted by the Government and the licensing of 
private concerns, which had been granted since 1927, 
was continued. When the present Charter of the 
B.B.C. was considered, prior to its renewal in 1946, 
the Government decided that a decision on the ques- 
tion of wire distribution should be deferred pending a 
review of the situation at a later date. 

There appears to be no advantage in operating 
relays as a public service, and it is therefore recom- 
mended that a ten-vear licence is granted in the first 
instance with powe: to take them over then or by two 
years’ notice 

It is, however, recommended that where reception 
of B.B.C. transmissions is specially bad in sparsely 
populated areas and it would not be an economical 
proposition for a relay exchange to be operated as a 
profit-making concern, the B.B.C. might operate an 
exchange as an alternative method of serving the 
public. It is suggested that the B.B.C. should be 
asked to provide information on isolated areas of bad 
reception which could be served better by wire distri- 
bution than by broadcasting. 
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Polar Diagram Plotter 


New Automatic Device for Saving Time in Aerial Design 


ESIGNING television aerials naturally involves 
a certain amount of experimental work, and 
probably the most tedious part of this consists 
of taking polar diagrams. In a large multi-element 
array, for instance, it may be necessary to make as 
many as two hundred adjustments to the elements, 
with the same number of polar diagrams to show the 
results, before the characteristics of the aerial are 
satisfactory. By the ordinary method of taking read- 
ings and plotting these on polar-coordinate graph 
paper, each diagram takes about twenty minutes to 
complete, so one can see how much time has to be 
spent altogether on this unrewarding but necessary 
occupation 
It is therefore of some interest that Belling & Lee 
Ltd., are now using in their laboratories an automatic 
apparatus that will trace a polar diagram in about 
fifteen seconds. A demonstration was given by the 
originator, F. R. W. Strafford, at a Television 
Society meeting on 11th January, and the system 
proves to be so delightfully simple that it provokes 
the immediate comment, “‘why didn’t somebody 
think of this before? ’’ The most straightforward 
method of plotting a polar diagram is to move a 
signal generator and radiator in a circle around the 


Automatic polar diagram plotter (not showing the 
local transmitter) with two_ comparative diagrams 
traced on polar-coordinate graph paper. 


receiving aerial and take readings of signal strength 
at a number of positions. It is just as effective, 
however, and far more convenient, to keep the radia 
tor fixed and rotate the receiving aerial about its own 
supporting mast, and this is the method used in the 
automatic plotter. As the aerial rotates, it drives 
a circular chart about its own axis at the same angu 
lar velocity. A pen recorder, energized by the output 
of the aerial and moving up and down a radius of 
the chart, then represeuts the signal strength at each 
point of the compass by the amplitude of its swing 
away from the chart axis. A small response from the 
aerial brings the pen towards the centre of the chart 
whilst a large response moves it towards the peri- 
phery, and so as the aerial and chart move round a 
continuous line is traced and the polar diagram is 
built up 

To do the work of recording on a circular chart in 
this way, Mr. Strafford has employed a slightly modi 
fied version of the Fielden ‘‘ Servograph,’’ described 
in the July, 1950, issue of Wireless World, page 244 
Since this works on the servo principle and requires 
only a very small power input sufficient to deflect a 
moving-coil microammeter, the output from the 
aerial under test needs no amplification and, in fact 
the receiver consists only of a germanium crystal 
rectifier as detector The rotating chart of the 
‘Servograph ”’ is driven through a worm gear from 
the aerial mast, and the whole arrangement is turned 
by a geared-down electric motor. Apart from this 
external drive, the only other modification to the 
‘Servograph’”’ is that the recording pen is arranged 
to move across the chart in a true radius instead of 
describing an arc as in the standard instrument. This 
is mecessary, of course, to give a truly representa 
tional polar diagram. 

It will be noted from the illustration that the Yagi 
irray under test is a miniature version. This has 
been scaled down to sth of the normal television 
dimensions so that it is convenient to handle whilst 
physical adjustments are being made to it—and, in 
fact, this is the normal Belling-Lee practice for de- 
signing aerials. The test frequency is, of course, in- 
creased ten times. When the design of the aerial 
has gone as far as possible with the miniature version, 
1 full-scale model is built and final adjustments are 
made on this. It is understood that the automatic 
plotter is being adapted to work also with the full- 
sized aerials, although at the moment the ordinary 
methods of plotting are used 

The usefulness of the apparatus for quick com 
parative measurements was very well demonstrated 
it the Television Society meeting, when Mr. Stratford 
removed the director elements from the Yagi array 
one by one and showed the gradual reduction in 
directivity which resulted by a succession of polar 
diagrams on the same chart. The effect of reflections 
on the shape of the polar diagrams was also shown 
by an assistant who moved about between the 
radiator and the receiving aerial—an experiment 
which underlined the importance of doing this kind 
f work in an open space. 
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tell us which end of L is positive when the current is 
at o° as shown? Ifso, how? And which way round 
the circuit is the current flowing during its positive 
half-cycle ? 

The lack of a definite answer to the last question is 
because Mr. X omitted to draw an arrow in Fig. 3 
to show it. But, you may say, this is an a.c. circuit, 
and the current gces both ways alternately, so why 
pick on one way more than the other ? 

It is true that either way can be chosen; but one 
reason for making a choice is that it may be necessary 
to specify the phase difference between this current 
and some other—say the current flowing in via the 
leads seen entering on the left of Fig. 3. Unless a 
direction is marked along each current path, the 
vector diagram cannot tell us whether they mean 
current flowing that way or the other. It is like 
referring a compass bearing to a map which has no 
arrow to show which is North. Another reason for 
marking the current direction is that it gives a clue 
to some of the other questions, about the voltages. 
Once we know which is the positive direction of the 
current, we can tell which end of a resistance is 
positive at the same time. 

But even when the current arrow has been added 
to Fig. 3, the vector diagrams in Fig. 4 are not really 
clear and foolproof. One has to do quite a bit of 
working out to decide such questions as which end 
of L is positive at the start of the current cycle. And 
if the vector diagram doesn’t save us this trouble, 
what good is it ? 


Foolproof Diagrams 


One of the shortcomings, as you may have guessed, 
is the voltage notation. Let us start afresh, using the 
double-subscript system (Fig. 5). The new diagram 
is simpler than the old, yet it is more precisely marked. 
It is much easier to réfer to a point on it as, say “ c,”’ 
than as “ the bottom of resistance R ’’—quite apart 
from the fact that in another diagram of the same 
circuit point c might be at the top end of R! And 
we can refer to the voltage between any two points 
and state its direction. So now there should be no 
ambiguity ; at least, not if we say whether we are 
using the “‘ rise’’ or “‘ fall’ convention for voltages. 

But there are still several ways in which the vector 
diagram can be laid out. There is the “ parallelo- 
gram ’”’ form, corresponding to Fig. 4(a), and the 
“triangle’’ (or, in a more complicated circuit, 
“ polygon ’’) form, Fig. 4(b). And the voltages could 
be reckoned all clockwise (V,,, V,,, Veq), Or all anti- 
clockwise (Va-, Vey, Voq)» Or some of each. Would 
this necessarily affect the directions of the vector 
arrows f 

It is rather difficult to discuss this, because all the 
different versions could be justified, according to the 
conventions preferred, and depending perhaps on the 
information given about the circuit and what has to 
be found. There is no room to go fully into all the 
possible alternatives and the reasons for them, so 
having duly noted that alternatives do exist, let us 
consider the reasons which have guided my own 
choice and led to a type of diagram which, so far as 
I know, is slightly novel, yet has substantial advan- 
tages over the usual sorts like those in Fig. 4. 

The first thing to decide is whether a vector 
diagram is supposed to represent the voltage of one 
or more positions in the circuit relative to another, 
or the voltages round the circuit in a specified rotation 
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Fig. 6. Recom- 
mended method of 
showing the vector 
of Vy 


Fig.5. The recommended version of Fig. 3. 

The latter seems to me less useful, because we know 
in advance that the total must always be zero, whereas 
it is generally useful to know—and usually by no 
means obvious—what are the relative potentials of 
different points in the circuit at various stages in the 
cycle. 

Going back to our prototype vector, Fig. 2, we 
remember that the sinusoidally varying height of P 
above the horizontal through O represents an alter- 
nating voltage between two points, say a and b. 
We can regard this voltage either as the potential of 
a relative to b, or of 6 relative to a. Suppose it is 
the Jatter—b relative to a. In other words, Bb is 
regarded as having an alternating potential, relative 
to a at zero potential. It seems logical, therefore, to 
visualize the rotating end of the vector as repre- 
senting point 6 in the circuit, and the end of the 
vector whose height above itself is always zero as 
representing the zero-potential point, a. This being 
so, we can label the ends of all the voltage vectors 
with the circuit points they represent, and there is 
then no need to label them with the voltages. The 
only question is whether our vector represents 
Vo or V;.. 

That is a matter of choice or convention. In 
making the choice we can hardly help thinking about 
the arrow head attached to the vector. Actually, 
as we have seen, its purpose is to indicate the rotating 
end, and it has no necessary connection with the 
assumed direction of the voltage between the two 
circuit points. But it would be a distinct help if it 
could be made to correspond. Fig. 6 shows the 
labelling of the ends of a vector representing the 
voltage of a point 4 relative to a zero-potential 
point a. If you had to say whether this vector 
represented V,, or V,,, which would you choose ? 
Seeing that V,, means the voltage in the direction 
a to b, could one reasonably choose V,, ? 

We still have to decide between the “ rise ’’ and 
‘“ fall’’ conventions. Looking again at Fig. 6 for 
inspiration, we see that b is above a, representing a 
positive value of what we have (I hope !) decided to 
call V,,. Does anybody seriously suggest that this 
should be taken to mean that b is negative with 
respect to a? If not, then there is unanimous 
approval for the “ rise”’ convention, by which V,, 
means the change in potential on moving from a to b, 
so that a positive value of it means that b is more 
positive than a. 

We have already simplified our vectors by rendering 
voltage labels unnecessary; we can now simplify 
them further by omitting the arrow heads. They may 
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thereby forfeit their title “ vector’’; but they never 
really had it, anyway, because the electrical engineers’ 
rotating “‘ vector ’’ is not a vector in the strict mathe- 
matical sense. A simple straight line, of length 
proportional to the peak or r.m.s. voltage, with its 
ends lettered to correspond with the points in the 
circuit between which the voltage exists, represents 
that voltage in the neatest possible manner. It 
represents (in this case) both V,, and V,,. If you 
want to confine attention to one or the other, just 
put an arrow head on the appropriate end. 


Showing Zero Potent-al 


In most circuits one point is earthed, or at any 
rate is reckoned as zero potential. In the corre- 
sponding vector diagram, this would obviously have 
to be the fixed end of all the voltage vectors. Assuming 
a in Fig. 5 is earthed, we would have something like 
Fig. 7. The arrow heads mean that the point (a) 
from which they are directed is at zero potential, 
and that the whole diagram should be imagined as 
rotating anti-clockwise around it. The relative 
positions of the lettered points in the vector diagram 
meanwhile represent the changing potentials of the 
correspondingly lettered points in the circuit. It is 
obvious at a glance, for instance, that at the start 
of the current cycle (in the direction indicated by 
the arrow in Fig. 5) 6 is at its maximum positive 
potential relative to c. 

But sometimes no particular point is earthed or 
zero, or perhaps there will be occasion to refer the 
voltages in turn to more than one point in the circuit. 
That is when the situation would best be represented 


Fig.7. Completed vec- 
tor diagram for Fig. 5, 
assuming gq@_ earthed 


Fig. 8. Generalized 
form of diagram relat- 
ing to Fig. 5. 


Below: Fig. 9. Example 
of circuit diagram for practis- 
ing the recommended method. 


Fig. 10. Generalized 
diagram for Fig. 9. 


by what I venture to call my generalized diagram 
which for Fig. 5 would be as in Fig. 8. This surely 
reduces symbolism to its ultimate simplicity and 
economy of effort; yet, for all that, it contains as 
much information as the orthodox vector diagrams, 
and, unlike them, is foolproof. 

Attaching the current vector in the orthodox 
manner to any of the corners would single out that 
point for special attention, so to maintain the 
generality of the diagram I have shown it detached. 
Current being a different kind of thing from voltage, 
it is better not to represent it in a diagram as if it 
were of the same kind. The only excuse for attaching 
it, surely, is to make it easier for the eye to judge 
phase angles. 

Directly any circuit point is taken as earthed, the 
arrow heads can be drawn in to proclaim that fact, 
and (if desired) the current vector attached ; and the 
diagram changes to the Fig. 7 style. Note the con- 
vention I have been using throughout for distinguish- 
ing the current, by a thicker arrow head than normal. 

In some circuits the true zero potential point is 
actually none of those marked on it, and the situation 
is represented, say, by Fig. 8 rotating about some 
point inside or outside it. 

The same type of diagram is applicable to any 
circuit network, however complicated. If there were, 
say, ten circuit points at the junctions of components, 
there would be 45 voltages in each direction between 
them, and labelling them all in the usual way, as in 
Fig. 3, would hardly enhance the clarity of the circuit 
diagram! Nor could an orthodox type of vector 
diagram showing all of these voltages be unhesitatingly 
claimed as foolproof. 


How to Proceed 


So far I have shown this type of diagram only fora 
purely series circuit, where there is only one current. 
But if the circuit includes parallel paths it is necessary 
to draw a current vector diagram, which in the general 
form would be separate from the voltage diagram but 


related to it. Just as the voltage diagram demon- 
strates Kirchhoff’s Second Law, the current diagram 
demonstrates his First Law, about the sum of the 
currents arriving at (or leaving) any point being zero. 
Unfortunately the double-subscript notation doesn’t 
work for currents, because all paths in parallel have 
the same terminal points. One can just number the 
currents I,, I,, etc. 

I would like to show some examples of series/paralle] 
circuits and their generalized vector diagrams, but 
unfortunately there is no room. However, some 
simple examples will, I hope, occur next month when 
we consider valve circuits. In the meantime here is a 
summary of the procedure I recommend, applied 
to the series circuit shown as Fig. 9. The object is to 
find the phase angle between E and I, and the circuit 
impedance (E/I), given the component values. 

(1) Letter the junctions in the circuit diagram a, 

b, etc., and 
(2) Mark an arbitrary direction of current. 
(3) Draw a vector in an arbitrary direction (normally 
“3 0’clock’’) to represent a r.m.s. current of 
I amp. 

(4) The voltage tending to drive current through R 
in the direction of the arrow is Vy, (the ‘“‘ long way 
round ” the circuit), so represent it by a line dc in 
the same direction as the I vector, and of a length 
corresponding to IR volts (which is numerically 
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equal to R ohms). (In the direction cd, opposite to the 
I vector, this line represents the current-opposing 
voltage). 

(5) The voltage tending to drive current through 
L is V,g. Draw a line ad representing it = IX, = 
‘(in this case) X, == 2afL ohms, so that the I vector 
lags it by go°. 

(6) Similarly draw cb of length proportional to 
1/2nfC ohms, so that the I vector leads it by go°. 

(7) Then the length of the line ab represents to the 
same scale the net impedance of the circuit and (as 


I = 1 amp.) the e.m.f. E ; and its direction relative 
to the I vector shows its phase difference. In this case, 
with the frequency slightly lower than the resonant 
frequency, so that the reactance of C is greater than 
that of L, I is seen to lead E. By turning she diagram 
round anticlockwise we can see how the potentials 
of all the points vary with respect to one another 
in relation to the cycle of current. We can also easily 
see, with this type of diagram, how varying the 
component values would affect the various voltages 
and phases 


Thermal Soldering Shunt 


Protecting Components Against Excessive Temperature Rise 


By P. F. 


N an article entitled ‘‘ Modern Soft-soldering 
Technique ’’ in the June, 1950, issue of Wireless 
World a warning was given of the risk of damag- 

ing or ruining components by the use of an insuffici- 
ently hot soldering iron,-the iron having to be applied 
to the joint for an appreciable time results in the com- 
ponent becoming badly overheated. 

The probability of damage during soldering, how- 
ever, is much more general than that, especially with 
miniature components. For example, if a miniature 
carbon composition resistor is soldered into circuit 
with an ivon at correct temperature the rated resist- 
ance value will change by more than 20 per cent, i.e., 
by more than the manufacturer’s widest tolerance, 
unless at least }in of wire termination is left between 
the body of the resistor and the soldered joint. In 
many equipments which incorporate miniature com- 
ponents space is at a premium and the miniature 
resistor will often be found with its wire ends cut so 
that the distance between body and joint is little 
more than the length of the body—certainly less than 
the safe distance of }in. 

Now the normal working temperature of a soldering 
iron is not much below 400° C at the optimum voltage 
and as the difference in thermal capacity between 
a soldering iron and a resistor is very great the result 
is that the resistor quickly attains the temperature 
of the soldering iron, if the bit is applied close to the 
resistor body. 

This undesirable state of affairs has already been 
investigated at the Telecommunication Research 
Establishment, Ministry of Supply, where experi- 
ments have been made on the resistarice /temperature 
characteristics of several types of resistor. The con- 
clusion reached was that if large and permanent 
changes in resistance value are to be avoided the tem- 
perature rise of the resistor must not exceed 100°C ; 
preferably it should not exceed 50°C. 

Fortunately, there is a very simple method sug- 
gested by T.R.E. for avoiding heat conduction be- 
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tween iron and component. The method works on 
exactly the same principle as that applied when a 
heavy current is to be passed to a sensitive meter— 
the excess is dissipated ina shunt. A thermal shunt 
for use when soldering must have a thermal capacity 
considerably greater than that of the component 
which it is to protect ; to dissipate the unwanted heat 
it must have a large surface of freely radiating 
material. 

A shunt somewhat of this nature will be found 
ready to hand in the tool kit of everyone who is likely 
to be concerned with soldering joints in radio equip- 
ment—it is nothing more than a pair of long-nosed 
steel pliers. All that is necessary to obtain a reason- 
able measure of protection when soldering small com- 
ponents into circuit is to use the pliers to hold the 
component by its terminating wire, applying the pliers 
between the body of the component and the joint, and 
to continue so to hold the component for at least 15 
seconds after the joint has been made. Provided the 
pliers are applied as close as possible to, but not touch- 
ing, the body of a resistor, the distance between 
soldering iron and resistor will be about fin (the width 
of the pliers). With a RMAt6 resistor this will result 
in a change of resistance value of about 2} per cent 
as against a change of some 25 per cent without the 
pliers. The use of the pliers is equivalent to increas- 
ing the length of terminating wire to, }in. 


COPPER BARS SOLDERED INTO JAWS 
/ OF CROCODILE CLIP 


Fig. 1. Crocodile clip with two copper jaws sweated on 
as shown here makes an ideal thermal] shunt. 


65 


_ 


a 
4} 
a 
1 
i“ 
f 
: 
? 
Mu 
{ 
i 


THERMAL SHUNT 


MATT BLACK 
&* 


i 


SOLDERING © 
TAG : 

SOLDERING 
IRON 


Fig. 2. When soldering a resistor to a soldering tag 
the jaws of the thermal shunt must not be in contact 
with both the tag and the component. 


Although this use of steel pliers as a thermal shunt 
will be found to be reasonably satisfactory for general 
work, the pliers do not fully meet the requirements of 
a really eflective shunt. The component will still be 
subject to a temperature rise which in the case of a 
miniature resistor may make it susceptible to damagt 
later under full-load conditions. 

A more useful thermal shunt, and one which is easy 
to make, was therefore suggested by T.R.E. It con 
sists of an ordinary crocodile clip with its jaws loaded 
by sweating on a pair of copper bars measuring about 
}in thick by jin wide by 1}in long, as shown in Fig. 1 
rhis provides a shunt of good conductivity and high 
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thermal capacity. Perhaps even more important, it 
will remain in position on the terminating wire after 
the soldering is done until it is removed by hand, 
whereas, with the pliers, the tendency is to remove 
the pliers at the same time as the soldering iron. 

The use of this improved shunt reduces tempera- 
ture rise in miniature resistors to about a quarter 
of that with no shunt, i.e., to within the safe limit 
of 100°C. Moreover, with the copper-loaded 
clip the time during which the soldering is applied is 
not critical. If the joint is soldered within ten seconds 
there will be less than 1 per cent permanent change 
in resistance value of a miniature resistor. 

The heat absorbed in the shunt is dissipated by con 
vection and radiation. It is therefore an advantage 
to polish one side surface of the shunt and paint the 
opposite side surface matt black. If the polished side 
is placed next to the joint, radiation transfer from the 
iron will be reduced ; the matt next to the component 
will have a better radiation property. The shunt 
should obviously be allowed to cool if it has become 
heated through frequent use. 

If the joint is made with a soldering tag, it is 
important to ensure that the shunt is not actually in 
contact with both the tag and the component. If it 
is, here will be a low impedance heat-conducting path 
—just the opposite of what is required. A space of 
1/16in on each side of the shunt will avoid this un- 
desirable effect (see Fig. 2). 

Finally, remember that all the good effects of a 
thermal shunt will be nullified if the component has 
already been damaged when tinning its wire ends. 
So use the thermal shunt when you tin the connection 
wires 
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HIGH 
QUALITY 
REPRODUCTION 


“FIFTY and THIRTY WATT” CINEMA AMPLIFIERS 
as illustrated for single or double P.E.C. input with 
separate adjustable bias. Full range of tone controls to 
suit all needs with built-in Exciter Supply if required. 

PRICES range from 344 gns. to 42} gns. 


TYPE C.P. 20A AMPLIFIER 

For AC Mains and 12 volt working giving 15 watts output, 
has switch change-over from AC tc DC and “ Stand by” 
posilions. Consumes only 54 amperes from 12 volt battery. 
Filted with mu-tnetal shielded microphone transformer for 
5 ohm microphone, provision for crystal or moving iron 
pick-up with tone contro! for bass and top. Outputs for 
7.5 and 15 ohms. Complete in steel case with valves. 


PRICE £28 0.0. 
FOUR-WAY ELECTRONIC MIXER 


This unit has 4 built-in balanced and screened microphone 
transformers, normaily of 50-30 ohms impedance. It has 
5 valves and selenium rectifier supplied by its own built- 
in screened power pack consumption 20 watts. Suitable 
for recording and dubbing, or large P.A. Installations 
since it will drive up to six of our 50 watts amplifiers 
whose base dimensions it matches. The standard mode! has an output impedance ot 
20,000 ohms or less, and any impedance can be supplied to crder. PRICE £24.0.0. 


OTHER MODELS IN OUR RANGE OF AMPLIFIERS 
“SUPER FIFTY WATT” - PRICE 364 gns. 
~UHIRTY WATT” ----.-.-- » 303 gns. 
‘1015 WATT RECORD REPRODUCER” ,, 254 gns. 


These are fitted in well ventilated steel cases with 
recessed controls, as illustrated. 


Full details upon request. 
EXPORT ENQUIRIES INVITED, 


VORTEXION LIMITED, 257.261 THE BROADWAY, WIMBLEDON, LONDON, S.W.19 
Telephones: LIB 2814 and 6242-3 Telegrams: ** Vortexion, Wimble, London.” 
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At the request of many of our constructor 
B \A e uest friends, we give here full details of the famous 
range of Stentorian chassis. 


Prices 


| Speech 
Flux } | Handling 
Fiux Total { coil | 
Type Density face | flux | Impedance rots f | With Without 


(Gauss) (ohms) Trans. | Trans. 


*$.2.57 , 7,000 Pe: 093” 5,285 
*$.3.57 | , 7,000 Hy 125” | 11,500 
$.507 | 7,000 | .75” ; | .125” | 14,000 
*$.610 | , 10,000 oa 125” | 20,000 
$.707 | 7,000 " .043” 187” | 27,650 
$.810 10,000 1" 043” | .187” 39,500 
$912 | | 12,000 i” | 043” 187” 47,400 
$.1012 12,000 1” | .043” 187” 47,400 
$.12135 | 12° 13,500 s° | «(050 | 228” 106,000 
S.1814 18” 14,000 2.5” 0625” | .312” 227,000 
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Further details of these speakers and of 0 eas 
‘ except $.2.57., $.3. , w 
the famous Concentric-Duplex models are of Drawn Steel. 


gladly sent on request. 


DS nlorian CHASSIS. 


WHITELEY ELECTRICAL RADIO CO. LTD + MANSFIELD + NOTTS 


i Meee Sener," TYPE A-Z 

12 Ts. 

AN EXCLUSIVE PERFORMANCE CERT. = FHOIIIVD Bales Ltd, 
pores > Manufacturers of Electronic Products 
Price: £30-0-0 complete LLOYDS BANK CHAMBERS 
Works: WEST ST., FARNHAM, SURREY [25 OXFORD ST., LONDON, W.1 


FARNHAM 6461-2-3 GERrard 8782 


More About 


Band-pass Converters 


Extending Receiver Coverage 


to Below 200 Meters 


By H. B. DENT 


trum very often ignored by short-wave listeners 

and that is the portion which lies between 
100 and 200 metres. It is not covered by the or- 
dinary broadcast receiver and few of the so-called 
all-wave sets take it in either. Most of the communi- 
cations receivers do, however, but curiously enough 
most types of the popular R1155 have a gap in the 
tuning range here. The actual gap is 1.5 to 3.0 
Mc/s, or 200 to roo metres. 

It was with the idea of filling in part at least of 
this gap that the 160-metre converter described here, 
and first mentioned in the previous article dealing 
with a 1to-metre converter for the R1155 receiver 
(October issue, pp. 373 to 375), was built. 

The region between 100 and 200 metres has quite 
a lot to offer the short-wave listener and it rarely 
gets any publicity. Parts of it are used by coast- 
wise shipping for passing routine messages from 
ship to shore and from ship to ship, sea-going trawlers 
use it, so do lightships, radio telephony being the 
prevailing medium. It is shared also by amateurs 
on 150 to 175 metres, and there is now some bread- 
casting, which appears to be reasonably clear of 
interference, between 185 and 200 metres, and also 
in the region of 120 metres. This 160-metre conver- 


' | ‘HERE is an interesting part of the radio spec 


Details of the formers and position oi the windings for 
the r.f. and i.f. transformers T,, Tz and T3, also of the 
os illator coil L, in the 160-metre converter. 
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COIL TABLE FOR 160m CONVERTER 


Wire Winding 
S.W.g. Turns Length Remarks 


0.2in | Wound over 
“earthy” end 
of Ly, paper in- 
sulation. 

Close-wound 
single layer. 


No. 28 En 12 


0.7in 


0.7in 
single layer. 
Wound earthy 
end of Lg, on 
former, not over 
wound 
same as Ls —_ — 
same as Ls - 


Close-wound , 
single layer. } 


No. 28 En 35 0.7in 

Wound over h.t. | 

| end of L,, paper 
insulation. 


0.5in 


¢ No. 30 En 33 


Close-wound 


single laver 


T, T, and T, are wound on Denco 0.5 in diameter * Maxi Q “* polystyrene 
formers. L, is wound on a 0.5 in diameter bakelized paper former lin long 
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ter covers just about 1 Mc/s and so takes in the 
1.5- to 2.5-Mc/s part of the region only. 

The main reasons for restricting its range is that 
pre-tuned wide-band signal circuits, as in the to- 
metre model, are employed and there was a definite 
limitation imposed on the inductance of the coils 
by the need to keep the size as small as possible, 
within reasonable limits, and use a design which could 
be reproduced without too much difficulty with sim 
Wave-winding was, of course, out of the 
but by using the Denco “ Maxi-Q”’ }-in 
diameter formers it was found possible to get about 
170 w«H of inductance in just under ? in of winding 
if No. 38 enamelled wire used rhe 
gauge is rather fine for a solenoid winding but it can 
be done with a little patience and, if needs be, by 
winding under a low-power magnifying glass 

With 170 nH padding capacitors of 50 pF will 
ensure tuning to the mid-point of the 1.5- to 2.5-Mc/s 
band and give a fair latitude in the adjustment of 
the dust core. But, with 50 pF capacitance and using 
coupled circuits in the r.f. stage,* damping resistors 
of 3.8 to 4 kQ would have to be used to give the 
desired band width and the! gain of the r.f. stage 
would be about 12 times only with a valve such as 
the KI 50 

Although not unreasonable for a single stage a 
little more would not be unwelcome, so a compromise 
was made and the damping raised to 
10 kQ, the band-pass circuits slightly over-coupled 
and staggered in tuning. No measurements of 
ictual gain far been made, but the perfor 
mance is quite satisfactory and_ the achieved r.f 
gain better than the calculated 
hgure 


ple tools. 


question 


5.W.2 was 


resistors 


have so 

seems to be rather 

just quoted 

As regards the actual design and construction of 
160-metres converter it will suffice to say that 
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R.f VALVE 


OSCILLATOR VALVE 


it follows closely on that of the 1o-metre model ; 
the chassis is the same size and shape, the circuit 
is the same except that permeability tuning replaces 
capacitance tuning in the r.f. and i.f. circuits but the 
arrangement of the coils is slightly different. 

These differences are all brought about by the al- 
ready-mentioned forced change in the design of the 
coils, but variable padding capacitors, in conjunction 
with fixed dust iron cores, will produce sensibly the 
same results. The Cyldon 30-pF variable trimmer, 
used for the i.f. circuit in the 10-metre model, could 
be employed in the 160-metre unit with say 20 to 
30 pF fixed capacitors in parallel for the r.f. stages, 
but without the additional fixed capacitance for the 
6-Mc s i.f. output transformer. 

The few changes enumerated necessitated another 
slight modification in the circuit, which is that link 
coupling is employed for the r.f. band-pass circuits 
in place of mutual inductance coupling. The two 
individually screened so that there is 
a little mutual coupling but it is insufficient without 
the link windings 

A few very minor modifications in component values 
have been necessitated by the lower signal frequency, 
one is that all by-pass capacitors are 0.01 nF cap- 
acitance and the oscillator variable capacitor is 
increased to 25+25 pF. A pattern with staggered 
sets of vanes as distinct from the butterfly type was 
chosen in order to extend the length of the tuning 
scale. The butterfly pattern has a 90° coverage 
whereas the staggered-vane type swings through 
180°. Although the actual frequency coverage is 
smaller in the 160-metre model than in the 1o-metre 
one --1 Mc/s compared with 2 Mc/s— the former 
caters for a somewhat larger population of signals 
so that a longer scale is an advantage. 

The actual make of components is 
unimportant as the highest frequency reached is 
8.5 Mc/s only and that is in the oscillator circuit 
Tubular paper by-pass 
capacitors appear quite 
satisfactory, but physically 
small ones were chosen, as 
while there is no over- 
crowding of parts, space is 
not unlimited. In most 
positions a 20-per cent 
tolerance is acceptable, but 
exceptions may have to be 
made for C,, C,, C, and Cy, 
which should be selected to 
be within 10 per cent at 
the outside of the required 
capacitance. 

Valves are quite impor- 
tant in a unit of this kind 
having wide-band coup 
lings and while the EF5o0 


coils are not 


relatively 


Under-chassis view of the 
160-metre converter. The 
main differences between 
this and the 10-metre 
model is in the positions 
of the various coils and 
transformers end in the 
capacitan :e of the r.f. by- 
pass capacitors, 
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Theoretical circuit of the 160-m2tre converter. 
C,, C3, C 
Cis = 3 — 30pF (air trin ner). 

i> 8» 13» Rig 


Com) nent values are as follows. 
6» C7, Cyo, Cy 5, Cig, Cyz = 0.0fuF; Cg = 10927 ; Cg, Cy, = 2297; Cy, = SpF; Cro = 25 + 25pF variable; 
= 10k (}W), R, = 1502; Ry, = 10kQ (3W) variable ; 


Resistors :—R,, R;, Rg, 
= 2.25.2; Ry = 6852; Ry = 2.2M.2; Ry = 470-2; Ry, = 15K2; Ryg = 33k2(1W). All 


Rig 


Capacitors :—C,, Cy, C,; = 50,F ; 


’ 


capacitors 350 V d.c. wkg. and resistors 4 W except where stated. 


was chosen for the r.f. and mixer stages, more up-to- 
date miniatures could be substituted with no apprec- 
iable effect on performance. But the substituted 
valve must have a similar mutual conductance, 
or better. The oscillator is an EC52, but again a 
high-g,, triode could replace it, or an r.f. pentode, 
triode-connected, would serve just as well. Anode, 
screen and suppressor would be strapped to form the 
triode anode. The valve capacitances will be higher 
than in the EC52 but the Colpitts circuit somewhat 
offsets the increase in inter-electrode capacitance 
as the tuned circuit is joined across the anode and the 
grid of the valve so that the anode-cathode and 
grid-cathode capacitances are in series across the 
circuit 


TELEVISION “™ 


N the January issue of Wireless World we drew 

attention to points in the design of domestic 

radio equipment which tend to reduce the risk of 
shock and, more especially, fire. Since that issue 
went to press, we have seen the current F.P.A. 
Journal, which features the alleged ‘‘ fire hazard ’’ 
due to television sets in particular. We give below, 
without comment, a few extracts from the journal, 
which is the organ of the Fire Protection Association 
Most emphasis is on dangers in the mains supply. 

‘‘ A television set may be considered as constitut- 
ing a greater fire risk than a radio set on account of 
higher voltage and heavier current rating. There 
is also greater heat from a television set, which neces- 
sitates particular care to ensure that the provision 
fur ventilation is not obstructed. Television sets 
should not be left unattended whilst operating.’’ 
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The “ stagger’ in the tuning of the circuits was 
not based on theoretical considerations but was 
determined by trial. It was found that if L, is 
tuned to 2,000 kc/s, L, to 2,200 kc/s and L, to 1,800 
kc/s the response is reasonably uniform over the 
larger part of the waveband. Other combinations 
would very likely give a similar performance. 

The full oscillator coverage, determined by an 
Eddystone absorption wavemeter, is 7.45 to 8.55 
Mc/s using the 25-+25 pF capacitor. The calcula- 
ted inductance of the oscillator coil is 11.5 »H. 

The resistor R14 is required only when the con 
verter is used with the R1155 receiver. Its purpose 
was explained fully in the description of the 10-metre 
unit 


HAZARD” 


“‘ All plugs should be switch controlled and, if the 
switches are single-pole, the connection should be 
tested by a competent engineer after installation to 
ensure that the switch is on the ‘line’ and not on 
the ‘ neutral.’ ’’ 

“The object of these notes is to stress the impor 
tance of remembering that, when radio sets, and 
particularly television sets, are not in use they should 
be disconnected from the supply either by a double- 
pole switch, or by withdrawing the plug if working 
from a socket-outlet without switch control, or one 
controlled by a single-pole switch.’’ 

“In all instances where it is not known definitely 
that the supply is controlled by a double-pole switch, 
a wise precaution would be always to withdraw the 
plug from the socket-outlet when the set is not 
required "’ 
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E.0.T. from an R.F. Oscillator 


Simple Supply Unit for Electrostatic C.R. Tubes 


By C. J. DICKINSON, B.A., B.Sc. 


UCH attention has been given recently to the 
M generation of extra-high tension supplies for 
cathode-ray tubes by means of high-frequency 

power oscillators. ’ The use of the method is still 
almost entirely confined to magnetically-deflected 
tubes, where the voltage required is high and where 
the current drain is small. Curiously enough, the 
oscillator method has not yet found favour foi 
electrostatic-tube supply, although it has several dis- 
tinct advantages over the more conventional trans- 
former and half-wave rectifier. The average 
electrostatic cathode-ray tube used for test or 
research purposes has a screen diameter not larger 
than 6in—usually rather smaller, in fact. Nearly 
all tubes of this size can be operated with good 
brightness and focus from a supply voltage of 2 kV 
or less; and unless there are severe electrostatic fields 
in the vicinity of the tube and supply network, a 
current through the potentiometer chain of 1 mA is 
generally considered adequate- At the expense of a 
current drain of 20-40 mA from a 350-volt positive 
supply (which probably exists to run associated 
equipment) an e.h.t. supply can be produced without 
any of the trouble and expense of ¢c.h.t. mains trans- 
formers. 

The advantages of such a supply are very con- 
siderable, and are not always completely realized. 

1. The cost is small: the whole supply unit con- 
sists only of a small power valve of almost any type, 
an oscillator coil which can be wound without great 
difficulty, a rectifier and suitable smoothing. 

2. Very little smoothing is required. For example, 
a z-filter as illustrated in Fig. 1 (using a total of 
0.002 ~F) will reduce the h.f. ripple to less than 1 
volt peak-to-peak under average conditions. The 
equivalent ripple from a mains derived supply is 
generally at least 5 volts peak-to-peak. 

3- The shock from an r.f. supply can never be very 


a — a 


dangerous, since the oscillator will be stopped at once 
by even a slight extra load. 

4. It is very easy to control the voltage output of 
an oscillator supply by controls fitted to comparatively 
low-voltage circuits. Tube sensitivity can thus be 
iltered very readily. 

5. The complete unit is small and compact. 

6. The circuit provides automatic delay for the 
application of e.h.t. to the cathode-ray tube, thereby 
allowing the cathode to be pre-heated. Since most 
e.h.t. valve rectifiers are directly heated, and since 
metal rectifiers also conduct at once, this is often a 
source of trouble with mains-derived supplies. 

7. There is very little difficulty in removing 
residual grid /cathode ripple. A decoupling capacitor 
of o.oruF between the two electrodes should 
eliminate brightness modulation completely without 
slowing up the operation of the brightness control 
appreciably. 

8. A negative supply, such as is ordinarily used for 
electrostatic tubes, does not need a valve rectifier 
whose heater is at a high potential to earth. There is 
thus no necessity for a low-voltage winding to be 
provided on the oscillator coil. 

Against these very considerable advantages, there 
are only two real disadvantages. One is that the 
tube heater has still to be operated from a well-insu- 
lated supply. The other is that the high-frequency 
oscillation can ‘‘leak’’ into other parts of the equip- 
ment—through electrostatic or magnetic pick-up, or 
via the high-tension supply. However, most people 
would prefer the job of removing interference at 50 
kc/s than at 50 c/s. The interference field from 
the e.h.t. winding of a mains transformer, or from 
its associated circuits, is very much more troublesome 
(in the author’s experience) than any amount of h.f. 
can be. The reactance of a 1 uF capacitor is only a 
few ohms at 50kc/s, and decoupling is simple and 
cheap. 

Probably the major- 
ity of electronic en- 
thusiasts who have 
never given more than 
passing consideration 


to an oscillator supply 
for their portable oscil- 
loscope, for example, 
would explain their 
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Fig. 1. Circuit diagram 


for a simple e.h.t. nega- 
tive supply unit, using 
an r.f. oscillator. 
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conservatism by the constructional difficulties of 
the coil. A complete r.f. transformer can 
bought for about 30s. (a suitable design would be 
the Hazlehurst C17/50) but for those less well en- 
dowed a comparatively simple model can be built 
at almost negligible expense, and with very little 
trouble. 

The efficiency of even a home-made power unit of 
this sort can be as high as 20 per cent; and simple 
calculation shows that an input of 30 mA at 350 volts 
should be perfectly adequate to give 1mA at 2,000 
volts. Those who are more ambitious may attempt 
to run the heater of the cathcde-ray tube itself from 
the oscillator. The extra drain of 4 volts at 1 amp 
is considerable, and a total h.t. current: drain of 60- 
80mA must be allowed for. Although this will 
necessitate a larger power valve (e.g., a 6L6, KT66, 
or 807) the same coil may be used—and many might 
well consider this a small price to pay to be able to 
dispense entirely with mains transformers for the 
e.h.t. circuit. 

A suitable circuit for producing 2,000 volts at 
1mA, or a greater current at a lower voltage, is 
shown in Fig. 1. The exact frequency is relatively 
unimportant, though it is preferable for it to be out- 
side the audible range. Any frequency between 20 
and 1rookc/s may be used In practice it is simpler 
to build the transformer first. and then adjust the 
whole oscillator to its most efficient working fre- 
quency. The circuit will produce very little oscilla- 
tion interference on a normal h.t. line; and if it is 
desirable to keep even a trace out of the time base 
or amplifiers the simplest remedy is to tap off the 
power supply to the oscillator before the h.t. smooth- 
ing choke, as illustrated in Fig. 2. This choke will 
effectively block all r.f., and the method does not 
introduce appreciable 50-c/s amplitude modulation. 
Other types of radiated interference may be mini- 
mized by building the circuit well back in the chassis, 
with the coil underneath if possible. It is very un- 
likely that it will have to be further screened. 

It is very important that a load should be main- 
tained across the output, since the voltage may other- 
wise rise to a value which might cause damage to coil 
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Fig. 3. Details of 
coil construction. 
All channels 
should be filled 
5 nearly to the top 
I'he of the insulating 
OUTSIDE DIA. washers with 
gauge No. 36 
canine $.w.g. (0.0076 in 
dia) d.c.c. wire. 


ont ire 


Wrrecess WorLD, FEBRUARY 1951 


HOPPING 
RESISTANCE 


HT. SUPPLY 
TO OTHER 
CIRCUITS | 8uF 


H.T. SUPPLY 
FOR OSCILLATOR 
Fig. 2. Method of supplying the high tension to an 


r.f. oscillator to produce the minimum interference 
on the h.t. line. 


or capacitors. In addition to the potentiometer net- 
work, it is therefore advisable to put a high value 
resistance directly across the winding, in case of a 
failure of the rectifier valve. Voltage control may 
be achieved either by altering the value of a series 
resistance in the power supply, or by de-tuning the 
anode circuit. The former method is more 
economica! The circuit will only function with the 
anode circuit coupled to the grid in the right phase. 
If the circuit does not oscillate immediately, the effect 
of reversing the grid coil connections should be tried. 

When the whole circuit is assembled a load consist- 
ing of a milliammeter in series with a 2-megohm 
resistor should be coupled to the output. The anode 
circuit may now be tuned by observing the e.h.t. 
output voltage, and a check should be made to ensure 
that the cathode current of the oscillator valve is 
less than its rated maximum (50mA for a 6V6). The 
capacitance required across the anode coil will be 
about 0.corzF, but this value will have to be 
adjusted to any specific coil design. 

Fig. 3 shows the essential constructional details of 
the transformer. Gauge 36 s.w.g. double cotton- 
covered wire is used throughout, and no exact number 
of turns is specified. If the wire is wound fairly 
evenly across the channels up to just short of the 
top—using the dimensions indicated—the ratios will 

be correct enough. A very con- 
siderable latitude of design is 
permissible. The inner coil 
former can probably easily be 
obtained, and its thickness is 
unimportant. The outer paxolin 
former can probably be found 
somewhere in the junk box ; but 
if not, a short length of thick, 
wide-bore glass tube could be 
used instead. It is most impor- 
tant to see that the whole trans- 
former is constructed with every 
care about insulation, since the 
electrical stresses may be very 
great. 

When the formers have been 
obtained, and cut to length, the paxolin washers 
should be cut or turned from sheet. Five washers 
are required for each coil The washers for the outer 
coil should be #in thick, and those for the inner coil 
azin thick The outside and inside diameters are 
evident from the diagram It assists in the winding 
of the outer coil if a thin radial slot is cut on one 
face of three of the washers, to let the wire be taken 
from the top of one “‘pie’’ to the bowwm of the 
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next. When the washers have been glued in posi 
tion, small holes for threading the wire should be 
drilled in the inner former for the grid and anods 
windings, and through the two end washers for the 
external e.h.t. windings. A central metal bolt must 
not be used for fixing the coil, as this will greatly 
reduce the efficiency of the transformer. 

The grid-circuit coil occupies one complete channel 
of the inner coil former, and the anode coil is wound 
consecutively in the remaining three channels. The 
ratio of turns in the anode and grid circuits is there- 
fore about 3:1. In winding the anode coil, the wir 
should be led from the top of one chanhel to the 
bottom of the next through some thin insulating 
sleeving which will not interfere too much with the 
winding. For the coil the wire is led to the 
bottom of a channel down the narrow radial slot 
previously cut in the side of the washer. It is then 
waxed into position before the next winding is begun. 
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Broadeast 


T a meeting of the Radio Section of the Institution 
A‘ - Electric: il] Engineers ow December 18th, 1950, 
~. B. Armstrong, B.Sc., A.M.1.E.E., opened a 
discussion on ‘‘ Have Post-War Broadcast Receivers 
raken Full Advantage Wartime Development? ”’ 
Mr. Armstrong beg stating that, broadly speak 
ing, receivers fell categories: (a) For home 
the entertainment field. “(b) For industrial ser 
rying organizations. re 


rid war, the very large market 
in mass production of com- 
which wna I 
meet comparatively easy 
) competitive prices. 
1ining two categories was h 
this wave of mass production, 
tringent requirements 
industry during the war te 
umost exclusively, radicall 
economic factor disappeared 
iilability of materials and 
was on reliability and perform 
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In considering how far the design of post-war broad 
uld be influenced by th 
industry's wartime Pp nce, the following aspects of 
the question meriting discussion were sugge sted : 
(1) What were r are, the advantages of wartime 
development ’’ ? 
(2) Wast 


cast receivers could or she 


is there any positive evidence 
listener in either market, 
enjoyed happier post-\ 
did with pre- desig 

(3) How far "could | the industry afford to employ 
or all of the wartime vantages’’ in a return 
highly competitive Alternatively, in view 
the emphasis on the export market, how far could it 
afford to nes 


that the aver 
or (b) overseas 
var models than he 


(4) Were the stey eing taken tow: ards standardiza- 


tion and rationa 
could such steps 
diversities of requireme 
steps bring about 
the most exacting 
domestic designs alil 
In the discussion which followed the general opinion 
seemed to be that, so far as circuitry was concerned, 
television receivers some extent, benefited from 


quate ? To what extent 
to bridge apparently wide 
Would the benefits of suc 

reduction in cost to enable 
n to apply to Service and 
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Discussion on the Influence 


Paraffin wax should be melted with a soldering iron 
over all the windings to hold the wire in position; but 
it is not necessary to attempt to impregnate them 
completely, unless the circuit must operate in very 
damp conditions. When both inner and outer coils 
are complete, the smaller one is pushed inside the 
larger one, and centrally located. It is then fastened 
in with wax; and the complete transformer is ready 
for use. ' 
With the experience gained by building several 
mall portable oscilloscopes using conventional 
nethods of e.h.t. supply, the author can give an 
issurance that even for voltages of 1,000 the r.f 
oscillator method is well worth the exira trouble, for 
the sake of the advantazes gained. There is almost 
no difficulty in obtaining that oscilloscope ideal, 
which is often so difficult to realize—a perfectly 
focused, and uniformly illuminated straight tcace 
ross the screen 


eiver Design 


of Wartime Developments 


wartime that broadcast receiver 
hat could be usefully employed. 

It was generally agreed, however, that broadcast 
receiver manufacturers had benefited by the develop- 
ment of new materials and their production in large 
quantities ; e.g., insulating plastics (television cables), 
low-temperature-coefficient ceramic dielectrics (high 
stability oscillator circuits) and magnetic alloys (loud- 
speaker permanent magnets). 


developments, but 
designers had found little t 


The consequences of possible 
ment and the need for reliability of a high order were 
underlined, but one speaker thought that even in this 
context there was an upper limit to cost. If specifica- 
tions were written up too high”’ a prohibitive price 
might have to be paid in production delays and reduced 

put assessing the degree of freee which 
should be | in ordinary broadcast receivers, the 
balance of cos service to the consumer, over, say, 
10 years, was the true criterion. + included design- 
ing, production and servicing, and a lower overall figure 
might allowing more for servicing and 
the initial costs of production 

The effects currency inflation were held to be in 
ome measure ble for the failure to adopt many 
irtime devel in component design. This sam«e 
of ‘‘ gadgets,’’ the effect of 
in the years immediately prior to the war had 
chiefly t ncrease the obsolescence rate One 
peaker vw ry I push-button tuning had not 
urvived I 1 since it greatly simplified 
uning for the listeners 

Increased use of pread tuning, the improvement 

if gain and stability, and the provision of 
nishes in post-war sets were gaining 
ndustry and should be maintained. 
forthcoming for the idea of a 
standardization which would 
divergent requirements of Service 
recelver de signers. >ervice receivers were 
designed for a specific use and to an exact specification 
Broadcast receivers, on the other hand, were made to be 
sold, and had to be designed to the estimated require 
ments of li rs in all parts of the country. 

All were agreed that receiver designers could be 
exonerated from responsibility for shortcomings in per- 
formance arising from economic difficulties; they had 
made the best possible use of the resources at present 
available, and in wartime had shown what they could 
achieve when given a freer hand , 


failure of Service equip- 


be ach 


less for 


irequency 
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Radio in the Jungle 


Propagation through Dense Vegetation and Humid Atmosphere 


By “PRONTO” 


PERATIONS in Malaya involve patrols of 
pohce and military going into dense jungle to 
form a firm base from which to operate for 

several weeks against bandits. Such patrols need 
communications to their headquarters outside the 
jungle for the two-way passage of information and 
to call for air supplies or air evacuation of casualties. 
Wireless is the only possible means of communication 
for forces which are several miles into thick jungle, 
but for it to be effective several problems have first 
to be overcome. 

The jungle of Malaya is very dense indeed, so that 
very often the way must literally be cut step by step ; 
it is also very humid and there is damp vegetation 
everywhere. Trees are extremely tall and generally 
close together, while the terrain is hilly. Such topo 
graphical conditions cause two major technical difh- 
culties to hamper wireless communications. First, 
the high degree of ground-wave absorption and 
secondly, the considerable amount of atmospheric 
interference in the tropics. Let us consider the absorp- 
tion effect first. 

The humid atmosphere and damp equatorial veget- 
ition of the jungle limits ground-wave communica- 
tion to a few hundred yards when portable sets, radi- 
ating up to 5 watts on frequencies between 2 and 40 
Mc/s, are used. The accompanying table shows 
results of experiments carried out to determine 
ground-wave ranges from a 3-watt transmitter using 
a 32-ft rod aerial. Ranges are given in miles. 

Similar experiments, using a smaller set of 0.5-watt 
output, give an average signal-strength reduction to 
about one-eighth when the set is workéd in jungle 
from open “‘ Jallang’’ grassland. 

From the table it can be seen that the lower the 
frequency the greater is the ground-wave range, 
especially during day-time. Fig. 1 shows this effect 
within the normal military frequency range of 2-10 
Mc /s 

The absorption effect is very much aggravated when 


v-h.f. sets are operated in Malaya. Even in rubber 
areas, let alone jungle, the range of the equipment in 
general use is limited to 300-400 yards. This is 
doubly unfortunate, as the Army has adopted several 
v-h.f. sets since the war to avoid the noisy and 
crowded h.f. band. However, the conclus.on must 
be that jungle signalling should be on sky-wave, and 
hence that the v.h.f. set is unsuitable, despite the 
considerable advantage of a decrease in atmospheric 
noise on these frequencies. 

It is also unfortunate that absorption causes the 
skip distance to be increased owing to a reduction 
of ground-wave range. In jungle, where ground- 
wave radiation is so poor, the skip distance of h.f. 
sets of up to 3 watts output may be as much as six 
miles. This problem only effects communication be- 
tween two jungle patrols because in most cases the 
control set outside the jungle can be moved back to 
maintain a distance greater than the skip distance. 
In the case of two jungle patrols operating near to- 
gether, lateral communication must invariably be 
through their control station. 

The reduction of range at night is due to the high 


RANGE PER CENT 


FREQUENCY (Mc/s) 


Fig. 1. Percentage ground-wave ranges obtained 
the jungle at frequencies between 2 and 10 Mc/s. 


Table of Ground-wave Ranges (in miles) Obtained in Malaya with a 3-watt Transmitter 
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Fig. 2. Typical Malayan sky-wave frequency chart. 


level of atmospheric encountered in the tropics. A 
noise-level-against-time graph will vary with local 
storm conditions and with seasons, particularly at 
the monsoon periods. However, as a guide, it can 
be stated that smaller-powered sets will be blotted out 
and larger sets will be forced to change to tele- 
graphy from 6 p.m. to 1 a.m. Then follows a 
period of two hours when the atmospheric is greatly 
reduced, until 3 a.m., when it increases to maximum 
again and then finally falls at about dawn. This in 
itself does not limit operations because the tactical 
requirement is not for continuous transmission, but 
rather for guaranteed communication twice a day— 
that is, when a patrol rests for the day and just 
before it marches on the following day. Even in the 
worst possible conditions this is possible at about 5 
p.m. and just after dawn, while during the period 
between 1 a.m. and 3 a.m. wireless can often be used 
effectively. 

The fact that telephony is not always possible 
makes command more difficult by restricting the 
‘‘personal touch’’. to key-conversations, but it 
should be realized that jungle anti-bandit operations 
rely on silence for success, which frequently precludes 
the use of telephony. 


Frequencies and Aerials 


Bound up with efficient sky-wave communica- 
tions is the selection of working frequencies; for this 
the Frequency Prediction Charts for Malaya are used. 
The difficulty is to select a trequency up to, but not 
above, the best working frequency. For this reason 
communication with low-powered sets in Malaya 
between 10 a.m. and 4 p.m. is difficult, since present 
available sets cannot follow the steep rise of the best 
working frequency. During the night 5 to 5.5 Mc/s 
should normally be used, and by day 8 to 10 Mc/s 
is the best range, whereas the best available set has 
an optimum frequency of 5.2 Mc/s. A typical 
Malayan sky-wave frequency chart covering distances 
of 0-200 miles is shown in Fig. 2 

It is best to select two frequencies, one for day and 
one for night working, the aerials being cut accord- 
ingly 

It will be appreciated from the foregoing that 
aerials play an important part in jungle signalling 
Except for distances up to a quarter of a mile, 
vertical-rod aerials are of little use; similarly, although 
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j-A sloping aerials are quick to erect, they can only 
improve on the vertical rod by about 2} times 
Therefore the best aerial has been found to be the 
sky-wave horizontal end-fed aerial, provided the 
range is over 6 or 7 miles. 

Using present military h.f. sets, the aerial should be 
cut to 4-A or }-A. Over to miles the most efficient 
aerial is undoubtedly the 4-A, but when using fre- 
quencies of about 5 Mc/s, the length needed would 
be 100 feet. The problem is then to find, or more 
likely to clear, an aerial site open to the sky, so that 
the aerial is three feet at least from any vegetation. 
Tall trees high overhead do not vitally affect radia- 
tion, but where possible they should be avoided; 
all vegetation below the aerial, however, must be 
cut away. For these reasons it is usually more practi- 
cal to use a }-A aerial, which even so may mean that 
the site takes at least two hours to clear. 

Aerials should be roughly parallel and set about 
}-A above the conducting stratum; the effect is then 
for the ‘“‘ water table’’ to act as a reflector and to 
boost the skyward portion of the signal. Better 
radiation can be obtained by placing a counterpoise 
earth directly below the aerial, or by erecting the 
aerial over a slight valley or over water. Improved 
communication also results if the first ten or twenty 
feet of the aerial is sloped, as this portion radiates 
most power, and if it were vertical the power would 
be absorbed as ground-wave. 


Portability versus Power 


Basically, the major problem of jungle wireless 
signalling is portability versus power, especially as a 
reserve set must invariably be carried. Because we 
need to get optimum efficiency from low-output sets 
the steps explained above have to be taken. If 
power were the only consideration the military set of 
3- to 5-watt output would give good service for 
jungle patrols, but these sets are heavy, and they 
work off accumulators, so that a complete station, 
including charging facilities, needs at least nine men 
to carry it. This is normally prohibitive when jungle 
operations require every man to be fully armed and 
ready to fight at any moment. Also relevant is the 
fact that wireless equipment makes awkward 
individual loads, as well as being very fatiguing to 
carry. 

The power supply of jungle sets raises a further 
dificulty. If accumulators are used, some form of 
charging must be provided, unless the very wasteful 
method of dropping charged batteries from the air is 
adopted. A form of pedal generator has been tried 
to save carrying petrol for charging engines, but it 
is itself heavy and much too tiring to operate after 
a difficult jungle march. Therefore one is forced to 
the conclusion that jungle patrol sets must work off 
dry batteries. 

A final method of improving communication to 
jungle patrols is by the use of a higher-powered set 
outside the jungle, worked in conjunction with a 
separate sensitive receiver. 

From the foregoing, it can be seen that the ideal 
jungle wireless set should work sky-wave on cryetal- 
controlled frequencies of between 4 and 10 Mc/s. It 
shou'd be extremely light to carry, simple to operate, 
with speech and Morse facilities; above all it must be 
robust and tropicalized. Small wonder that such a 
set has yet to be designed! 
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AC.& OC 
VOLTS & AMPERES 


53 Ranges with Rotary Switch Selection 


This uniquely comprehensive Test Set has 53 ranges for 
measuring A.C. and D.C. current and voltage, resistance 


The and insulation. It is completely self-contained, with in- 
ternal batteries to provide power for the ohms ranges and 


self-contained power pack for insulation measurement at 
WESTON 500v. Selection is carried out by two 20-position switches. 
A fully-protective safety device is fitted and is operative 

for forward or reverse overload. The 150-division 6in. 

5 7 y scale is uniformly divided and is fitted with an anti-parallax 

S mirror. The set is enclosed in a handsome bakelite case 

and fully complies with B.S.S. No. 89, covering first-grade 


Multi-R ange instruments. Full details of the ranges covered, and of the 


complete specification, will gladly be supplied on request 


Test Set SANGAMO WESTON LIMITED 
ENFIELD, MIDDLESEX 


TELEPHONE : ENFIELD 3434 (6 LINES) AND 1242 (4 LINES) 
TELEGRAMS: SANWEST, ENFIELU 
BRANCHES 
Glasgow Newcastie-on Tyn-, Leeds, Manchester, 
Wolverhampton, Bristol, South ton, Brigh 
Liverpool & Nottingnam. 
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A GREAT NAME 
paves the way to greater knowledge 


Marconi’s acknowledged leadersh‘p in the whole field students of all colours, classes and creeds from all the 
of rad:o, as we know it today, is based on the sure corners of the earth; a small bu:Id:ng devoted not to 
foundation of scient fic traning. Fifty years ago | techn‘cal instruction alone, but also to suggesting the 
Marconi’s established the world’s first school of w.reless wider potent-al:t'es of radio for man’s good in the very 
engineering, a source of knowledge to wh:ch have come small and troub!ed world in which we live. 


Marconi 
THE FIRST AND GREATEST NAME IN WIRELESS 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED - MARCONI HOUSE - CHELMSFORD - ESSEX 


es -towards perfection- 
TUNER UNITS 


IN 
Ly ELECTRONICS for all requirements 
A" 4 
2 iby R A D | 0 > T E L EV | S | 0 N LEI/2. Two T.R.F. for maximum quality from local 


stations. 
and other INDUSTRIAL LES. Superhet for more difficult reception areas, or 
. where greater selectivity than the LE!/2 provides. 
ELECTRONIC subjects . ‘ . 


: DT/4. The most famous tuner 
of all. 

HOME STUDY COURSES Selectivity Position |. T.R.F. 
City and Guilds Telecommunications and A.M.Brit. pagent, tor ang sees. 
I.R.E. examinations e Radio and Television : Sel ome mae tial 
Servicing Certificates e Advanced Radio e Tele- ‘ Gee - 
vision @ Industrial Electronics @ Mathematics This tuner does not offer a compromise but 
FREE BROCHURE gives full details of these and selectivity for local stations (1) more general recep- 
Daytime Attendance Courses. tion (2) and full superheterodyne sensitivity and 
Moderate terms. Facilities for easy payment. selectivity (3). 


Write to Dept. 16, Leaflet with full details please write 


peers || TH NUPACTURING C0. 
E.M.1. INSTITUTES ee enemies Un 


10, PEMBRIDGE SQUAKE. NOTTING HILL GAT penconeraes Mark’s Road, B | 
; ING HILL GATE : a miey, 
LONDON, W.2 TELEPHONE: BAYSWATER 5131/2 saageranshgcan Lowther House, St. yi ; " y 
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Manufacturers Products 


New Equipment and Accessories for Radio 


and Electronics 


V.H.F. Transmitter 


NTRODUCED by the Plessey 
Company, of Ilford, Essex, for 
radio-telephony communications is 
the type PI15 fixed-station v.h.f. 
transmitter, giving a power output 
of 50 watts. It covers the 118- 
132Mc/s band, and the actual work- 
ing frequency is selected by inserting 
the appropriate crystal. Tuning the 
ther stages is then done by means of 
maximum or minimum meter read- 
ings; this, however, is a simp‘e opera- 
tion as the number of tuning con- 
trols required has been reduced by 
the use of bandpass circuits. For 
servicing purposes a switched meter 
is provided for the r.f. stages, with 
test points to cover all the other 
sections The complete equipment 
is made into three units; an r.f 
unit, a modulator and control unit 
ind a power supply. 


Television Receivers 
NEW television receiver has 
been introduced by the General 
Electric Company, of Magnet House, 
Kingsway, London, W.C.2. This is 
the BT5t44, a table’ model fitted 
vith a 12-in aluminized c.r.t., giving 
a black and white picture roin x 7in. 
It has two controls only for normal 
operation ; ** brightness ”’ and 
volume/on-off,’’ but subsidiary 


Plessey type PT15 crystal-controlled 
v.h.f. transmitter. 
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controls are accessible from the rea: 
of the cabinet. Spot limiting and 
noise suppressing circuits are in 
cluded to minimize the effects of 
interference. 

From Valradio, Ltd., 57, Fortess 
Road, London, N.W.5, comes the 
announcement of a range of projec- 
tion receivers for various mains sup 
plies, the TVA for a.c., the TVDA 
tor a.c./d.c., the TVD110 for 110V 
d.c. and the TVDs50 for 50V d.« 
The power supplies for the d.c 
models are obtained from built-in 
vibrator units. Using the Mullard 
2}-in projection tube, the sets give 
1 picture 19inx 14}in on a plastic 
screen. 


O.B. Mobile Aerial 


MOBILE aerial unit has been 

designed for the B.L.C. for 
transmitting television outside 
broadcasts back to the studios. It 
consists of a van (in which the trans- 
mitter and generating set are 
housed) with a telescoping or fire- 
escape type of aerial mast mounted 
on top. The set of steel ladders 
forming this mast can be speedily 
erected to a height of tooft, and the 
platform on top carrying the aerial 
can be swivelled and tilted by means 
of controls at ground level The 
makers are Merryweather & Sons 


Valradio projection televis'on 
receiver, giving a picture size 
0; 19in 14}in. 


Merryweather mobile aerial unit 
for television outside broadcasts. 


f Greenwich High Road, London 
S.E.10. 


Long-playing Radiogram 


HE new Philips radiogram, 
Model 603A, is characterized by 
its triple-speed record - changer, 


Philips radiogram with triple-speed 
record-changer for lonz-playing 
microgroove records. 


MANUFACTURERS’ 


designed to take long-playing micro- 
groove records (334 and 45 r.p-m.) 
and also the normal 78-r.p.m. type. 
Other features are the Philips 
‘* Featherweight ’’ pick-up, which is 
much lighter than the normal type, 
and a sapphire needle which gives 
some 250 hours playing without 
having to be changed. 

The radio side of the instrument 
is a 5-valve, all-wave superhet for 
use on a.c. mains, 100/250 volts 
The wave ranges cover 715-2,000 
metres; 185-580 metres and 16.5- 
50.5 metres. A built-in plate aerial 
is incorporated for reception of local 
stations, and sockets are also pro- 
vided for external aerial and earth 
connections, The price is 69 
guineas including P.T Philips 
Electrical, Ltd., are at Century 
House, Shaftesbury Avenue, Lon- 
don, W.C.2. 


Neon Testers 


HE versatility of the neon lamp 

as a circuit and component 
tester is well exemplified by the 
range of ‘* Neoflic’’ pocket testers 
introduced by Grafton, Kerston & 
Co., Ltd., 77, South Audley Street, 
London, W.r. 

Different models cover the require- 
ments of electrical wiring testing, 
checking car ignition systems and 
radio testing. In ordinary electrical 


“Neoflic ’’ pocket tester with the 
a.c. rectifier unit shown alongside. 


work ‘‘live’’ and earthed lines are 
easily found, also whether the 
supply is a.c. or d.c., and, with the 
latter, polarity. 

It is also possible to use the de- 
vice with a suitable d.c. voltage for 
checking the insulation resistance 
of capacitors. A small attachment 
containing a miniature rectifier can 
be plugged into one end of the 
tester. Using a.c. it is possible, with 
a little practice, to differentiate 
between high and low value of capa- 
citance. 

Prices range from gs to 24s accord 
ing to the functions they are re- 
quired to perform. 
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PRODUCTS 


Wire Recording 


Equipment 


OR magnetic record- 
ing experimenters who 

favour wire, Angel Scientific 
Products (Frank Mozer 
Radio, 5, Angel Parade, 
London, N.18) have intro- 
duced a range of units and 
components for use with 
stainless stee] recording wire 
The basic unit is a playing 
deck complete with record 
playback and erase heads, 
incorporating automatic tra 
verse mechanism for even 
laying of the wire in the 
take-up spool. The con- 
Stant-speed driving motor 
has been chosen for minimum 
stray field and has an ample 
reserve of power. With 
one loaded spool giving }-hour’s 
playing time at 2 ft/sec, the price 
of the playing «leck is {13 7s 6d, and 
extra spools are available at {1 each. 
Record/ playback and erase heads 
are also available separately at 
£2 2s and {1 10s each respectively 


CLUB 


Bradford.—The meeting of the Brad- 
Radio Swciety on 
January 30th, when the subject will 
be “ The Electron Microscope,’’ wi 
held at the Bradford Technical Colle 
at 7.30 The second lecture in th 
series for junior members—on propaga 
tion and the construction of aerials 
will be given at 7.30 on February 13th 
at the club headquarters, 66, Little 
Horton Lane, Bradford 

British Two-Call Club.—This club, 
which has a membership of 75, is ex- 
clusively for those transmitters who, 
having held a licence in this country, 
are now licensed overseas, or vice versa 
Contact with members is maintained by 
the Club news letter “QTC” and on 
the air on 14 Mc/s, c.w.,:and 28 Mc/s, 
phone. 


City of London Phonograph and 
Radio Suciety, which is mainly con- 
cerned with the electrical reproduction 
of recorded music, has <ecently pro- 
duced crystal pick-ups for reproducing 
hill and dale recordings—both cylinder 
and disc—with “truly amazing rte- 
sults.” Readers of W.W. interested 
in the reproduction of recordings—both 
ancient and modern—are invited to 
attend the meetings held on the fir 
Tuesday of each month at 6.30 at 
Wilson Street, London, E.C.2. 


Derby.—The third and fourth lectures 
in the series on elementary radio, which 
is being given to members of the Derby 
and District Amateur Radio Society, 
will be delivered on January 31st and 
February 28th. At the meeting on 
February 14th the secretary will speak 
on harmonics and wavefourtns. Meetings 
are held in the Derby School of Arts 
and Crafts, Green Lane, Derby, at 7.30 


Continued 


A.S.P. wire recorder unit. 


Kits of parts for bias oscillator 
recording and playback amplifiers 
are available at £8 2s 6d and a 


power pack in kit form costs £3 ros 
A circuit diagram of the amplifiers 


and power pack is available separ 


itely for 3s 6d. 


NEWS 


Hull.—The annual transmitting and 

receiving contest for Hull and East 

ling amateurs, organized by the Hull 

held on February 

and 18th. A copy of the rules is 

obtainable from J. R. Borrill, 321, 
Priory Road, Hull, Yorkshire. 

Ilford.—The Ilford and District Radic 
Society, which meets at 8.0 on Thurs 
days at St. Alban’s Church Hall, Albert 
oad, ford, includes in its winter pro 

I talks on “‘ Industrial Magnets "’ 

. Tyrrell of Mullards, ‘* Prob 
lems of Valve Life Testing’’ by K 
Brewer (Osram) and ‘“ Developments 
in Time Keeping and _ Frequency 
Measurements at U.H.F.” by H. 
Stott, vice-president of the Society 

Luton.—A member of the . Herts 
County Police will be talking at the 
meeting of the Luton and District 
Radio Society on January 29th. At the 
last meeting in Febrnary—26th—P. M. 
Clifford will deal with long-plaving 
records. Meetings are held every Mon- 
day at 7.30 at the Surrey Street School, 
Luton. 

South Shields Amateur Radio Club 
has been reorganized and meetings 
ure now held each Friday at 8.0 in the 
Club Room, Trinity House, South 
Shields, which is open each evening. 
On Wednesdays an elernentary class is 
conducted for junior members. 

Speke.—The secretary of the Speke 
Radio and Television Society informs 
is that. the club in is the process of 
yeing disbanded owing to the lack of 
suppor* 

The names and addresses of the secre 
tavies cj the active clubs mentioned 
were given in the directory published 
in our last tssue. 


WrrELeEss WorLb, Fesruary 1951 


RANDOM RADIATIONS 


By “DIALLIST” 


Ships’ Radar 

My BEST THANKS to the many 
readers who have written to me 
ibout their experiences with marine 
radar. Nota few, I am glad to say, 
tell me of captains and aavigating 
officers who make a regular practice 
of running the radar set every now 
and then under conditions of good 
visibility and of comparing the PPI 
tube picture with what they can see 
ahead of and around the ship. 
Chere is no doubt that that is the 
best of all ways of developing confi- 
dence in the radar equipment and of 
learning how to make full use in 
thick weather of the information 
that it gives. Would that they all 
did it! It was a bit of a shock a 
while ago to listen to the evidence 
in a collision case in court. There 
was a thick fog, but the one ship of 
the two concerned which was 
equipped with radar had full warn- 
ing of the other’s approach a good 
half-hour before the crash occurred 
The set was operated by ‘* Sparks,’ 
who was able to supply a continuous 
stream of information about the 
range and bearing of the other ship. 
Neither captain nor navigator 
looked at the PPI screen, or made 
any plots of relative courses from 
the information given. And so the 
two vessels just came nearer and 
nearer to one another and finally 
collided — not in any narrow 
channel, but on the open sea. 


Terminals 


Many thanks, too, to those who 
have sent me either descriptions or 
samples of terminals in which wires 
are not ground or cut by the rotat- 
ing point of a binding screw as it is 
turned down upon them. I am 
sorry to say that none of these ter- 
minals fulfils the ideal that I cherish, 
for all of them rely on contacts 
made by spring pressure. That 
kind of contact has two shortcom- 
ings: first of all, the spring exerts 
the same force, whatever the 
diameter of the wire—you cannot 
regulate the pressure to suit wires 
that are very fine or those that are 
very stout; secondly, springs tend 
to suffer in time from fatigue—in 
other words, the contact is liable to 
worsen as time goes on and you 
cannot tighten it up. No, what I 
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want is a terminal with a positive 
screw-down contact made between 
two surfaces, neither ‘of which 
rotates during the tightening pro- 
cess. 


European Television 
Standards 


WE May TAKE IT that when new 
television systems are started on the 
Continent the standard adopted 
everywhere will be 625 lines, for, 
with the exception of the French and 
ourselves, representatives of all 
European countries have favoured 
that standard at all' recent con- 
ferences and it is now accepted by 
the C.C.I.R. Experimental trans- 
missions with 625 lines interlaced, 50 
frames per second, and, I believe, 
vertical polarization have been going 
on in Holland and Denmark since 
the beginning of November, the 
Dutch using negative modulation 
and the Danes positive and negative 
on alternate days. It is reported 
that the transmitters in both coun- 
tries are using a modulation band- 
width of 7 Mc/s; but this is hard!» 
likely to be true, since the C.C.I.R 
has adopted a 4-Mc/s standard. 
Probably there has been confusion 
between modulation bandwidth and 
channel width: 7 Mc/s is the widts 
allotted by the C.C.I.R. to each 
channel. Actually a 625-line, 50- 
frames system meeds a modulation 
bandwidth of a bit over 7 Mc/s, if 
there is to be a proper balance be- 
tween horizontal and vertical defini- 
tion. So does the U.S.A. 525-line, 
60-frames system — but it gets 
nothing of the kind. A modulation 
bandwidth of 4 Mc/s is talked about 
in the States; but most readers wito 
practical television experience will 
know that it takes a pretty good 
receiver to do justice to the 3 Mc/s 
portion of the B.1.C.’s_ faithtuily 
transmitted test patterns. I venture 
to doubt whether the more 
popular-priced American television 
sets (or televisers, as they call them) 
can handle properly a modulation 
bandwidth of more than 2.5-3 Mc/s 


Is it Wise? 

Whatever the transmitters may 
do, the television receiver witnin the 
reach of the ordinary man’s purse 10 


European countries is unlikely to be 
able to respond adequately to a 
wider band of modulation frequen- 
cies than this. It is not always 
realized that a greater number of 
scanning lines means a worse picture 
if either the transmitter or the 
receiver—or both—cannot handle 
the full appropriate range of modu- 
lation frequencies. I would be all 
for a 625-line European standard if 
transmitters were to use a 7-Mc/s 
modulation bandwidth and if I could 
see any likelihood of the man-in-the- 
street being able to afford the sort ot 
receiver that is required to do justice 
to it. But it does seem rather like 
folly for Europe to plunge into a 
system in which (a) the modulation 
bandwidth of the transmitters is to 
be only 4/7 of that needed for a 
first-rate image and (b) only the 
more expensive receivers are likely 
to respond properly to more than 
about three-quarters of the already 
inadequate range of transmitted 
frequencies. 


The Question of Cost 


Television cannot make rapid 
headway anywhere unless satisiac- 
tory receivers can be bought at 
prices within the reach of a consider- 
able proportion of the inhabitants. 
In thinking out this problem, it is 
no good expressing prices .n pounds, 
francs, dollars, kroner or guilders. 
Wages and salaries and the purchas- 
ing power of money vary so much 1n 
different countries that the only 
sound basis nowadays for comparing 
prices is the number of hours, days 
or weeks of work that they represent 
to the average good citizen. 1 
would say that in this country a 
reasonably good television receiver 
can be bought for about eight weeks’ 
earnings of the average man. Prices 
are rather higher and wages much 
higher in America, where the cost of 
a receiver works out at under a 
month’s average earnings. The pay 
of all classes is considerably lower in 
most European countries than it is 
here; in France, for example, the 
purchase of a 441-line receiver, 
whose piice in francs is not much 
greater than that in pounds of a 
comparable British set, needs the 
earnings of about 16 weeks of the 
average man’s work. 1 do not 
believe that television can become 
widely popular in any country unless 
the average man can buy an efficient 
and trustworthy receiver tor the 
equivalent of eight weeks of nis work 
at the very outside. And I do not 
see how that can come about 
yuickly in Continental countric- 
adopting 625 lines. 
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UNBIASED 


1888 and All That 


ISTORY is a subject to which 
I have always devoted special 
attention since the time when, like 
the famous F. E, Smith, it floored 
me in an important examination. 
Like him I at once adopted the 
motto of Nunquam Rursus and, 
although so far it has not led me 
to the Woolsack as it did him, I 
never forget the words of Mr. 
Chamberlain *‘ Time is on our side ”’ 
and I feel that my chances are, at 
any rate, not less than those of this 
country seemed to be when he gave 
utterance to that famous sentence 
The particular question which 
floored me was ‘‘What was the 
original meaning of saying 
“Queen Anne’s dead’ and what feel- 
ings did it inspire in 1714?’’ Need- 
less to say, since that unfortunate 
experience I have devoted much 
time to the study of Queen Anne 
and know almost as much about that 
remarkable woman and her sixteen 
children as does Mr. Churchill, that 
other great authority on ‘‘ Anna 
Regina.’’ 
At present, however, I am more 
interested in comparatively modern 
istory, namely that of radio, mv 
‘tite having been whetted by fhe 
“Motor Cycle 
by ‘‘Ixion”’ of 
The Motor Cycle. I must confess 
that I didn’t know that motor bikes 
: 1884; in that 
this troubled 
ade as the first 
receiver pro- 
There may 


t 
duced by 
he some 
Hertzian 
wireless receiver but I 
not f you put near enough 
to a ark imilar transmitter 
any bod pable I ling morse 
by ear ¢ i I noisy 
jongs and sh ling across its 
spark gap 

At any rate ‘‘Ixion’s’’ ¢ 


made me 


fort 
I t 


why somebody 


wonder 


By FREE GRID 


the radio world 
duce a ‘‘Cavalcade of Wire- 
less.’” At the moment I am 
trying to find out when and in 
what journal appeared the first 
constructional details of a wire- 

less set. 1 am afraid that we 
must rule out the forty-year- 
old W.W., for although born in 
April, 1911, it held rather aloof 
from this sort of thing in its 
early days. The first construc- 
tional article of which I have 
any personal knowledge ap- 
peared in the Boy’s Own Paper 
—still going strong—in the year 

of W.W.’s birth. It was a 
simple crystal set. But several 
years before 1911 at least one 

set was marketed—with a mag- 
netic detector—by which watch 
makers could check their wares by 
the Paris time signals, and | cannot 
help feeling that some journal must 
have published constructional de- 
tails of a set long before the one I 
have mentioned. 


cannot pro 


Cathode Cooking 


LOW starting from cold is a bug 
bear which afflicts motorists ir 
the winter and users of indirect] 
heated cathode valves all the yea 
round. Motorists can, however, now 
buy immersion heaters to stick ir 
their radiators and can get a sort of 
ladies’ hair dryer to blow hot air: 
into their carburettors to vaporise 
the petrol quickly on a cold morn 
ing. For the I.D.H.C. valve user 
very fat auxiliary heater of vora 
ious ‘‘ ampertite”’ been sug 
gested. 3ut such a heater woul 
itself take time to warm up. Per 
sonally I am going to try providing 
initial cathode heating by a “‘ dia 
thermic’’ cooker of prodigious power 
yutput. You know the kind of thir 
I mean; you can use it to bake 
ake from the inside outwards 
even to fry an inoffensive goldfi 


without heating the surroundi: 
water or glass bow! 


} 


Floreat Gippesvicensis 
ORTUNATELY for listeners, th 
B.B.C. has not, so far, beer 
dependent on sponsored programme 
for its revenue. Those of you whe 
have not had the same opportunities 
is I have had for listening to com- 
mercial programmes do not realiz 
how much irritation can be caused 
by hearing constant reminders that 
** this programme comes to you !y 
courtesy of Buggins’ Personal Para- 
site Powder.’’ Its constant 1 
tion seems to have a psychological 
effect so that eventually the inuta- 


repeti 
pet 


Mr. Pickwick 
up to date. 


tion ceases to be a metaphorical one 
ind becomes physical, with the re- 
sult that you hasten to the Drug 
store to get a packet of Buggins’ 
P.P.P. which is, I suppose, exactly 
vhat the programme sponsor in 
tended. 

3ut the B.B.C.’s ban on advertis- 
ing in any form can be cirrmd %& 
absurd limits. <A striking instance 
of this occurred a few weeks ago 
vhen listeners were taken on a tour 

f the ancient town of Ipswich. One 
the places which came into ine 
programme was, very naturally, tae 
hostelry where Mr. Pickwick, after 
getting into his curtained four- 
poster, was surprised, shocked and 
lismayed by the entry of a lady «% 
uncertain years who showed by the 
preparations she made that she wa 

viously intending to get into it 
too. Now everybody who has read 
Pickwick Papers knows that Dickens 
laid the scene at the ‘‘ Great White 
Horse’’ and everybody who goes u 
Ipswich sightseeing seeks out this 
ancient hostelry. But did the B.B.C. 

low it to be mentioned by name? 

Not on your life; the other hotels 

the town might complain of 
idvertising. 

Why, then, was the name of the 
Ipswich-born Cardinal Wolsey men- 
tioned? Might not the other makers 

gents underwear protest that the 
irm which uses the Cardinal’s name 
ind effigy as its trademark was get- 
ting an unfair advantage? Why, 
n fact, was the name of Ipswich it- 
self mentioned ? Might not other 

roughs get jealous of the publicity 
given? Would it not have been 
better to have wrapped it up in its 
incient name of Gippesvicensis? I 
vas relieved, however, that the 
Bishop of St. Edmundsbury and 
Ipswich, who has his residence but 
not his ecclesiastical seat there, 
vas completely ignored. Who 
knows what jealousy might have 
een aroused among the other 
Lords Spiritual. 
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LETTERS TO 


The Editor does not 


opinions expressed 


, ; ° 

F.M.: American Views 
fe your October issue, under the 
‘““VHEF Mobile Com- 
mun‘cations,’’ J. R. Brinkley com- 
ments on an article by me in the 
journal Tele-Tech (U.S.A.) about 
the progress of frequency modula- 
tion. Mr. Brinkley quctes the foi 
lowing statement from the article : 
“In communications, the 
mobile services are still expand- 
ing rapidly Here the use of 

{.m. is universal. No one would 

even attempt to sell a chief of 

police a.m. equipment.”’ 
rhe writer then proceeds to adverse 
criticism of the statement by citing 
statistics of the heavy preponder- 
ance Ol a.m. Over f[.m. equipment in 
use in similar services in the 
British Isles 

May I point out that my state- 
ment was, of course, addressed to 
the American reader and dealt with 
conditions in the United States? 
It would hardly be possible for me 
to comment on what is going on 
in other parts of the world. With 
respect to the remainder of Mr. 
Brinkley’s letter, it might be noted 
that in the U.S. we have passed 
through a period similar to that 
cited in the letter, and have here 
settled commercial differences of 
pinion in the way they are invari- 
ably settled—by the verdict of in 
dustrial] history. 

As I am unfamiliar with the com- 
mercial situation in Britain, I for- 
bear further reference. However, 
should Mr. Brinkley care to write 

Editor of Tele-Tech about my 
the ensuing discussion will 
why the choice in 

f.m. was made in the 


j , 
heading, 


EDWIN H. ARMSTRONG 
Columbia University, U.S.A 
SF‘ ERAL months ago you mad 
~ a statement which upset me no 
little amount The statement that 
upset me was to the effect that f.m 
broadcasting was a waste of time 
and that in the U.S. time on f.m 
stations could not even be given 
iway 

First, let me qualify myself and 
my views I am an eng:neer at 
KNOB, Long Beach, California. 
KNOB operates on a frequency of 
103.1 megacycles with a power of 
320 watts effective radiated power. 
The city we operate in is fairly 
large with a population of 250,000 
In the same town are two standard 
a.m. stations: KFOX with ikW, 
and KGER with 5kW. 
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THE EDITOR 


necessarily endorse the 


his correspondents 


KNOB went on the air in April 
of 1949, and we made the mistake 
as did many other f.m. stations, 
that {.m. could be sold exclusively 
on fidelity. We got nowhere fast 
and soon we decided that we would 
provide what people wanted and 
not what we thought they should 
want. We play popular records 
with the usual roll-off at about 
8,000 cycles, we cover local] sporting 
events between colleges and high 
schools, and we are present tor most 
civic affairs which we at least taps 
record and rebroadcast. We also 
try to keep on a personal level with 
our listeners by having request 
record shows, and our studios are 
always full with people who have 
stopped in to chat a bit. We 
operate from 8 a.m. to 9 p.m. ex- 
cept for sporting events which may 
run later. 

As a result we have more spon- 
sored time at present than any othe 
{.m.—only station in the Los An- 
geles area. We are also competing 
with seven television 
this area. 

Technically f.m. offers us several 
advantages. With essentially a 
250-watt transmitter our day and 
night-time coverage is a radius of 
approximately 25 miles In this 
radius we have no trouble with 
other stations interfering, nor do we 
have trouble with noise As a 
comparison I shall use KGFJ, Los 
Angeles, which broadcasts on a tre 
quency of 1,230 kc/s with a power 
of 250 watts night and day \t 
night their radius of reliable | 
is down to about six miles 
majority of trouble, of courss 
from distant stations sharing 
same frequency 

As far as we can see at KNOB 
the answer to the congested fre- 
quency problem both here and in 
Central and South America 
Europe is f.m. I see here that 
should clarify my use of the term 
f.m. By f.m. I mean frequency 
modulation in the 88 to 108-Mc 
range. The high frequency, o 
course, reduces the congestion, and 
the f.m. provides quietness and 
fidelity. I hope the B.B.C.’s field 
test leads to the acceptance of {.m 
in Europe. 

CHARLES ANDERSON. 

Clearwater, California, U.S.A 


E.M.F. or P.D.? 


MUST congratulate ‘‘ Cathode 
Ray"’ on his ventilation of 
p.d./e.m.f. anomalies (‘‘ Voltage "’ 
—December, 1950, issue} and his 


stations in 


MODEL  T.101 


12 Watt 
High Fidelity 
AMPLIFIER 


This latest Trix model is a 
versatile high fidelity amplifier 
suitable for numerous appiications. 
It incorporates special twin channel 
tone compensation circuits with 
controls for bass and treble boost, 
and push-pull output stage with 
inverse feedback, thus providing 
exceptional quality of reproduction. 


Separate input sockets are fitted 
for gramophone pick-up, micro- 
phone and radio inputs with 
appropriate selector switch on the 
front panel. 


A socket is also incorporated for 
H.T. and L.T. supply to feed an 
external mixer or radio feeder unit. 


LONG-PLAYING RECORDS 


The T.101 gives superb resu‘ts 
w.th “ long p aying”’ records as 
well as standard types. 


The output is high impedance, 
allowing several external speakers 
to be connected, on long lines 
without loss 0. power. 


Full details of this amplifier and 
other models in the large Trix range 
of Sound Equipment available on re- 
quest. Send for iatest catalogues and 
price lists. 


THE TRIX ELECTRICAL CO LTD. 
1-S Mipe Pace, Toctenham Cours Road 
Lonion WI Phone: MUScum $817 
Grams & Cazies: “*Trixadio, Wesdo, ' ondon.* 


AMPLIFIERS - MICROPHONES “LOUDSPE AKERS 
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LETTERS 
e 


wisdom 1n refraining from attempt 
ing generalized definitions 

Voltage is rather like beer, and is 
a variable mixture of e.m.f. (alcohol) 
and p.d. (water). If you apply the 
analogy to inductance at the moment 
of switching off current, or capaci 
tance when fully charged, you gét the 
right answer. Both pack quite a 
wallop, and it is right to infer that 
they are ‘‘over-proof’’ as far as 
e.m.f. is concerned. 

HENRY MORGAN. 


TO THE 


Hindhead 


Good Example 


I SEE, on page 4o1 of the Novem- 

ber Wireless World, reference 
is made to the substantial progress 
that is being achieved in the sup- 
pression of interference by spark 
ignition engines at the source for 
the betterment of television recep 
non. 

It may be worth recording in your 
journal that, for several months 
past, all the petrol-engined vehicles 
made by this Organization have 
been suppressed. The degree of sup- 
pression is that agreed by the Com- 
mittee on the subject, which in- 
cluded Post Office representatives 
ind also representatives of Joseph 
Lucas, Ltd., by whom we have been 
idvised on the subject. In practical 
terms this means that most of our 
smaller cars are 1 lequate ly sup 
pressed with a single resistor in the 
main high-tension lead, but on some 
cars with lengthy high-tension leads 
the standard equipm nt includes 
individual sparking plug suppressors 
in addition and, in certain cases 
resistors at either end of a Reior on 
main high-tension lead. This also 
applies to certain of the commercial 
vehicles. 

Since the cost of this equipment 
to the manufacturer is very small, 
we have deemed it advisable to sup- 
press in this way all vehicles we 
make, apart from those with diese] 
engines, including even tractors, 
ind including, of course, the bulk 
of our production whi h is exported 
to markets tho yusand s of miles from 

he neare vy television transmitter. 
We felt, however, that the only 
thing to do was either to tackle the 
job properly or leave it alone, and 
we acted accordingly. 

Unfortunately, owing to the ex- 
tremely slow rate at which vehicles 
ire reaching the home market, this 
change can hardly have any appre- 
ciable effect on television reception 
for a long time to come, but we 
hope, by demonstrating our dis- 
igreement with the stories that sup- 
pressors have a detrimental! effect on 
eng ine performance to encourage 
the retail motor trade to take simi- 
lar action, ~ 

It gogs without saying that all our 
own transport vehicles, whether 
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EDITOR 


ymmercial or private, have been 
suppressed in the same way for some 
time. G. W. M. LUSH. 
The Nuffield Organization 
Cowley, Oxford. 


Resistor Colour Coding 


NLIKE your _ correspondent 

Peter D. Daw (November issue 
I personally have had little difficulty 
in evaluating various brands of 
resistances from their colour coding 
and I have never known black t 
signify 

I would suggest that your corre 
spondent made the following errors: 

(1) The 33- and 330-Q resistances. 
The 33-2 was obviously wrongly 
coded—it does happen occasionally 

(2) 100,0002, black body, brown 
tip, yellow spot. In this case the 
sequence is brown, dlack, yellow— 
providing that the colours are in 
the form of stripes. With a black 
body a black ring would not show 
and is usually indicated by a gap 
between the other colours. 

(3) 2,2000, black body, two red 
stripes. Here again there is prob- 
ably a gap between the two red 
stripes and the sequence is red, 
black, red. 

(4) 50.0002. Here your correspon- 
dent is confusing the old and new 
standard values. Green, black, 
orange is 50kQ; green, brown, 
orange is 5rkQ—the standard value 
in the new system. 

Incidentally, the numbers in the 
pre ferred values of resistances are as 
follows :— 

IO II 12 13 15 16 18 20 22 24 

33 36 39 43 47 51 56 62 68 75 
R. REEV 

Middlesex. 


27 30 
82 91 
ES. 
Southall, 


Television Colour Coding 


READ that it has been agreed to 

use a colour code for each fre- 
quency channel in the television 
scheme; a suggestion which is ex- 
ellent in itself, but can it be ex- 
piained why, after using a colour 
code for about twenty years, in 
which 1 is indicated by Brown, 2 
by Red, etc., it should be necessary 
to adopt a new one to designate 
channels 1 to 5? 

If it must be different, why adopt 
colours which we already identify 
with certain numbers to indicate 
some other numbers? 

It seems to me to be utterly un- 
reasonable that we must, if this new 
suggestion is adopted, learn that 
Yellow is not channel 4 but 1; that 
Red, Green and Dark Blue do not 
represent channels 2, 5 and 6 but 3, 
4 and 5 respectively. Is it not pos- 
sible to secure consistency among 
radio component manufacturers? 

I suppose that this complaint is 


~ 


continued 


in some ways a follow-up of the 
letter from Peter D. Daw, on page 
421 of the November issue, but | 
must confess to similar feelings of 
exasperation to that which he ex- 
presses in his letter on resistor 
coding. L. A. C. HILL. 
North Wembley, Middx. 


Diodes for Drift Correction 


O* page 350 of the October 
Wireless World it is suggested 
that the resistance of a diode with 
oxide-coated cathode should be 90 
ohms when passing a current of 1 
mA. In fact, one usually finds a 
resistance of several hundred ohms 
at this current, and the reason is 
that the formula Rd=0.09/Id is not 
valid at a current of r mA in a 
small diode. (Valley and Wall- 
man, as quoted in this context only 
suggest that it be applied for cur- 
rent less than 0.2 to 0.3mA.) The 
formula applies to the ‘“‘ retarding 
field '' condition; i.e., it is based on 
the electrons reaching the anode on 
account of their velocities of emis- 
sion and in spite of (rather than 
because of) whatever potential is 
applied to the anode; and it does 
not apply when the diode is work- 
ing to the 3/2 law which we usually 
assume when neglecting the effect 
of emission velocities, 

However, so long as (n#+1)Rd 
is not too large compared with 
R,+1,, the exact value of Rd does 
not seer important. 

D. A. BELL 

Birmingham University. 


Electrical Dangers 


WAS interested in Diallist’s ex- 
amples (p. 272, July) of the 
many dangers needlessly let loose on 
the public by ‘‘dabblers.’”’ My 
seven-year-old daughter was nearly 
killed by a more culpable example of 
such work than those quoted. Even 
so. Iam inclined to blame “‘ the fruits 
of long experience and of patient, 
isinterested work’ (a) for 
inc seen the supply to the 
public at a pressure of 230 volts, 
and (b) for deliberately altering 
the spacing of pins in 3-pin plugs 
as compared with 2-pin. 

As to (a), the distribution could 
still have been 400 volts 3-phase, but 
by using a transformer for every 
house r1o-volt lighting circuits (C.T. 
earthed) would be almost foolproof 
in addition to giving improved life 
and optical characteristics from fila- 
ment lamps. 

As to (b), the 3-pin socket would 
have automatically replaced the 2- 
pin with neither inconvenience nor 
pposition if the same spacing had 
been adopted. As things are, so 
very many appliances have standard 


WIRELESS WoRLD, FEBRUARY 1951 


2-pin plugs that wherever possible 
their owners fight shy of 3-pin 
sockets. And if a 3-pin socket, cor- 
rectly installed and earthed, etc., is 
the only point available, does it 
necessarily prevent the consumer 
from plugging in a non-earthed ap- 
pliance or indeed a twin-wired one ? 
Not on your life. He either bends 
the pins of his plug, uses one of the 
types which are guaranteed to make 
a contact (of sorts) with either 
socket, or takes the 2-pin plug off 
and pushes the wires in, taking little 
care to protect them. 
am not convinced that this 

earthing craze is altogether desir- 
able, particularly as no one seems to 
care (least of all the factory inspec- 
tor) whether the earth wire is really 
doing its stuff on both sides of the 
connection. Particularly do I object 
to earthing the frames of electric 
fires as anyone, including children 
and pets, may touch the element 
when switched off whilst contacting 
the frame 

In any case, few dabblers are 
quite as bad as certain householders 
who call themselves handymen, and, 
as no regulations can eliminate the 
latter, I blame the powers-that-be 
for giving them fire to play with. 

HARRY CRAMPIN. 


Grimsby, Lincs. 


Pickup Design 

INCE my last letter to you on 
this subject I fear that the posi- 
tion has become somwhat confused 

and I woul! like you to allow me a 

little of your valuable space to com- 

ment on certain points. 

In my letter published in your 
June, 1950 issue, I described the 
relationship between coil mass, size, 
velocity and point impedance, and 
from the considerations I gave it 
was Clear that the number of turns 
on a coil of a given size and mass, 
working at a defined velocity would 
have no effect on the signal/hum 
ratio. At the time I was under the 
impression that a number of other 
conclusions would be easily drawn 
from my outline of the facts, but I 
regret to notice that no correspon- 
dent has given any indication of 
having really understood what I 
wrote at all, and I will therefore 
translate it into more practical 
terms. 

Signal/hum improves at the rate of 
<¥increase in coil mass if velo- 
city of conductor is maintained 
constant 

Point impedance increases at the 
rate of the increase in coil mass 
provided velocity of conductor is 
maintained constant. 

*, Signal / hum improves at the rate 
of < increase in point impedance 
when such increase is due to in- 
crease in coil mass only. 

Signal/hum improves proportion- 
ately to increase in coi! velocity 
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SWITCHES © 


‘Bulgin’ Miniature Switches are truly Great. 
Made up of as many as §0 different tpn each part 
precision made and type checked and gauged, 
these switches are strong, compact, robust and 
reliable, guaranteed for 25,000 operations. 

The choice of operating-style is vast. ROTARY, 
TOGGLE, PUSH-PULL, YY, PRESS-KEY, MICRO- 
SENSITIVE, AUTOMOBILE, APPLIANCE, THERMAL~- 
DELAY and FLASHER, PEAR-DOLLY, BALL-DOLLY, 
FORKED-DOLLY, EXTRA-LONG BUSH, LONG-BUSH, 
SHORT-BUSH, DOUBLE-POLE, SINGLE-POLE, BIASED, 
ON-OFF . . . We should need the whole “ Wire- 
less World” to tell you all about our switches ; 
full details are given in our Catalogue No. 185 
(185/WW) Price 1/- post free. Here are a few 
brief examples : 

1. List No. $.365, 366. Single-pole On-off 
Switch. Press for ON (S.365) Press for OFF 
(S.366). These switches are ideal for Refrigerators, 
cupboards, etc. Roller-Contact Q.M.B. action, 
highest grade laminated bakelite insulation, fitted 
with silver-plated solder-tags for contacts. Fixing 
is 15/32in.¢ on up to fin. thickness. Thread 32 
t.p.i., Whit-form. Plunger travel is approx. jin. 
2. List No. S.324. Double-pole, change-over, 
semi-rotary Key-switch. orking voltages, 
6-250 a.c. or d.c. Max. test voltage 1,000 $ 
insul. res., « 40M. Contact res., + 0.012 
(10mQ) at: 6V. and 2 x rated amps. Angle of 
operation, 60° + 10°. Reverse force against 
internal stops, + 7lb.-in. Clean Make-break > 4 
action. Fixing is by 15/32in.¢ hole, preferably wit 

re-entrant ‘key’ gin. x din. 

3. List No. S.g00. Single pole Make-break, long- 
bush type, for panels, not greater than fin. thick. 
Tested at 1 KV. peak (= max. test V.) Dry IR. + 
40MQ at 500V. This switch, with S.401 and S.404, 
is suitable for automobiles or mains uses. 

4. List No. S.565. (Shown fitted with K.107 
Knob) Semi-rotary Q.M.B. snap-switch. Shafts 
are }in.@ (0.247in.—0.249in. actual) and take 
standard knobs. Shaft is not flatted, this is a great 
advantage when legended knobs are used; the 
switch may then be mounted in panel any way up 
if space is tight and the legend is still in horizontal 
position. Fitted with solder-tags or terminals for 
connection. 

5. List No. S.332. Single-pole, Make-break, 
On-off Switch with forked-dolly for mechanical 
operation by #in.¢ pins or equivalent, moving 
on jin. radius. Average operating angle, 45 
Peak Amps. at 6V. ~ = 6, at 110V. ~ = 4 
at 250V. ~ S 

6. List No. S.220 and S.390. Q.M.B. Toggle- 
action push-pull models. Popular contacting- 
combination-push-pull types, fully insulated from 
case, and suitable for 6-250V. (i.e., Automobile 
as well as mains uses). Both these switches are 
Single-pole Make-break, and are fitted with rear 
terminals for contacting. Pull for ‘ON’ (S.220) 
and Pull for ‘ OFF ’ (S.390.) Fitted with polished 
black bakelite knob, unscrewable for mounting 
switch to panel. 

7- List No. S.277. Double-pole Q.M.B. Toggle 
switch for 6-250V. circuits. In accordance with 
wise, modern, safety requirements, double-pole 
switches are in greater demand than ever before. 
Suitable for 6—250V. circuits a.c. or d.c. Tested 
at 1,000V. peak (= 4 times working voltage) : 
insulation resistance ¢ 40M%82. Contact resistance = 
> 0.019 (10mQ) at 2X rated amps. Rated amps 
may be doubled at 6—12 Volts. 


SEND FOR CATALOGUE (185/W.W.) NOW 
PRICE |). POST FREE 


A.F.BULGIN & CO.LTD 
BYE-PASS ROAD BARKING 
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ciple of the greatest possible concen- 
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ciple of distributed mass 
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that the moving coil ha 
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this point in practice, we will take 
examples of ribbon and moving coil 
designs having flected 
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Velocity factor 1. Reflected point 
impedance factor 4. 
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Ribbon cartridge (Type 
1B P R’3) The ribbon 
is centre-tapped to miain- 
tain a balanced input. 
Total mass of moving 
parts (excluding point) 
less than }? milligram. 
Resistance of ribbon -§ 
ohm. Resistance of leads 
- 140 ohm 

signal hum due to 

not more than 1 db. 
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And we may also state that the 
moving-coil principle can be em- 
ployed satisfactorily only in designs 
where the mass and reflected point 
impedance are relatively high and 
where the comparatively poor sig- 
nal/hum ratio of the moving-coil 
system can be tolerated. We must 
also be quite clear in our minds that 
signal/hum ratio, if it is to mean 
inything at all, must be related to 
the reflected impedance at the point 
f the moving system 
I assume that it will be under- 
that there is a limit to the 
ipplication of the principles I have 
mentioned. For instance, a ribbon 
design of as much as 50 milligrams 
1 more mass would be either too 
extended in size or too concentrated 
andl therefore too stiff—to be 
satisfactory There is therefore a 
limit to the satisfactory use of 
ribbon principle as well as a 
ttom limit to practicable em 
loyment of the moving-coil system 
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f the space that can probably be 
illotted to me I will comment only 
ry briefly on one or two points 
1ade by a previous correspondent 
In the practical test described in 
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FEBRUARY, 1951 WiukELESS WorLD 


NEW RC/PA/U 


REMOTE CONTROL PRE-AMPLIFIER 


£8 .15.0 


For use only with LEAK 
“POINT ONE” AMPLIFIERS 


A Leak two-stage feedback tone-control pre-amplifier! of negligibly low distortion in which resonant 
circuits or resonant filters are not used. This pre-amplifier is a complete re-design, electronically, of the 
original RC/PA and of the modified versions supplied to the U.S. market during the past year. The 
RC/PA,U will meet world conditions of use, and it embodies not only the best features of the previous 
models but every refinement suggested by users in Britain and-the U.S., with additions considered 
desirable by ourselves. 


input Control. A five-position switch selects :— Treble Control. A seven-position switch allows the choice 


of accurately determined boosts and losses on all inputs. 
|, Microphone (or other source). Response, level. y P 


Sensitivity, 3mV. r.m.s. Input resistance, 209,090.22. Bass Control. A seven-position switch allows the choice of 

2. L.P. Records, with built-in equalisation for new Decca and accurately determined boosts and losses on all inputs. 
Columbia (U.S.) records. Sensitivity, ISmV.r.m.s. Input Volume Contro! with A.C. ON-OFF switch to permit 
resistance, 100,02022. switching of the remotely placed power amplifier. 

. 78 r.p.m. Records, with built-in equalisation for British 
characteristics. 

. 78 r.p.m. Records, with built-in equalisation for American Total Harmonic Distortion : 0.02%, approx. 
characteristics. 


Panel Light as a visual reminder. 


The sensitivities relate to 10 watts output at 1,090 ¢/s, with 
. Radio (or other source). Response, level. Sensitivity, the tone-controls level, when coupled to the TL’I2 powe: 
50mV r.m.s. Input resistance, 100,0002. amplifier which provides the heater and anode supplies. 


These amplifiers are those used by H. J. LEAK when giving the most recent of his demonstrations between a reproduced orchestra 
and (two minutes later) the live orchestra in the lecture theatre. 

The amplifiers can be used for disk recording with the assurance that total amplifier distortion will certainly be no greater than 
that obtaining in the major studies of the world. 


* FOR YOUR LIBRARY > 4 


A new booklet by H. J. Leak, M.Brit.I.R.E., describing the above 

amplifiers and conta.ning much information of technical value to 

those interested in recording and reproduction in the professional 
and amateur fields. 


FREE ON REQUEST 


TL/12 12 watt Triple Loop 
FROM YOUR DEALER OR FROM US Feedback Amplifier 


BOOKLET W/U £25.15.0 


H. J. LEAK & Cco., LTD. (Est. 1934) Phone: SHEpherds Bush 1173/4 


Telegrams: Sinusoida!, Ealux, Londor 


BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3 Foreign Cables : Sinusoidal, London 


Al NN ICON SECA 


—CLYDESDALE 


Bargains in Ex-Service Radio and Electronic Equipment 


WIRELESS WorLp 


FEBRUARY, 1951 


MISCELLANEOUS 


HAND-DRIVEN GENERATOR 
Hand driven Generator 10K/1% suprising 
nagpien a ge Loach t producing 
with rat« het handle 


POST 
PAID 
ouprising 

r producing 
e Generator is 
omplete 


H. 408. Hand Driven Generator by BENDIX 
of a 70:1 geared unit driving 
2v. « .175 a. and 300 v. at 4 
detachable measuring 4} ix h tis 
with ratchet handle . 
CLYDESDALE’S 
PRICE ONLY 

MAGNETIC COMPASS 
H.406 Magnetic marching compass 1. for lay or — 
use enclosed in a black b en case 
complete with instructions for use 
CLYDESDALE'S = each POST 
PRICE ONLY PAID 


JEFFERSON TRAVIS VIBROPACK, 
Type U.F.I 


POST 
PAID 


150 volts, 30/40 ma, 
Grid Bias and L.T. out- 


Input 12 volt« 

Choke/Capacity smo 

puts. 

Synchron yus vibrator, complete in 
6 din. with 4}ft. of 


onpec ons. 
19/6 


SPERRY COMPUTOR 
Cat. No. H184. Designed for use 
Tl Bombsight 
offers the mechanic- 
Over 106 


Output HT 
thed, als 


ontained black 
cable and croc 


self 


CARRIAGE 
PAID 


Type BB with the 
American 
This unit 
oraponents 
rollers, spirals, bevels 
variable pitch worm gears 
Prex inion pit« . stabil me gyro unit, Servo ayphor 
etc 27 D.O. motors with shafts, 1 
wav repeater motor 
Numerous other items all enclosed in a metal 
3#in. fluished in black cra 
CLYDESDALE’S 
PRICE ONLY 


BRAND NEW. in Ori 
Ex. Cdn. Army Supply Unit & 
This Unit is 3 complete power st 
Biassupply with an input of 110 v. AC 
All smoothing is duouble-choke ondenser input circuita, 
H.T. starter* abd stabilizers Power-Transformers, 
2,100-500-0-500-2,100 v. 400 m/a. 450-0-450 v. 13 ¥. ct 
63 v.63 ¥ frans. 2.5 v. ct. twice and 6.3 v. thermal 
starter ttansformer 
Outputs: 2,100 v 
35 regulated, 450 v 


onstructor a wealth of 
n gear®, helicals, 
skew gears, and 


unit 


box 19 


POST 


500 H.T. 


neg. bias, 


500 m/a., 
250 v. 
etal case with 

d in olive-drab 
sorbing feet. Weight 
CARRIAGE 

PAID 


CLYDESDALE’s 
PRICE ONLY 


wWs-18 RECEIVER 
Ws-1s i mstituting » ¢ valve 
of 6 to 9M 


Ex.-Army 


employing an 
IF/LF and AR* 
Headphone output 
mpact eiver with great 5 pilities. 
Chassis 5) lin. Front panel 9 5lio 
Unused, good condition 
Requires only 3 v 


ALE'S 


L.T. 120 v 


cL 
CLYDESD.: 
PRICE ONLY 17 6 


Circuita available for Mk. I, I 
paid, or 4/6 post paid, tor 


FOR MARINE use 

The CRV 4615) is a6 valve se aperhet suitable for shipping, 
with a frequency coverage of 5-9050 ke/s 1 R.F., and 
3 LP. stages, plus an audio output stage. The 4rd LF. 
stage provides CW Osc 
VALVE LINE-UP 4/128P7. 
1/99) stabilizer 

. power is derived from a 28 v 
sub-chassis, which an 
The valves are wired in series/paralie! ; 
heater circuit. 
Complete in metal case 8 Tein. Weight 26.8 Ib 


AL ri 3 
ty $5, 19 6 each eae 


13 VALVE DOUBLE SUPER 

DST 100, 13 vaive Double Superhet for operation from 
1,600 to 10 metres covered in 7 wavebands. This receiver 
is a double conversion job with communications features: 
2 speed slow taution drive 13:1 and 156: 1, B.P., LP. 
. gain controls with a co ucrease sensi- 
Variahle selectivity awit and phaser, 
Aerial aud Oscillatur trinuning 

meter and ct urrent constm, ption rol 

etc. Valves include 3/635, 2/ECH25, 2/EF39, CV31 
6BS, 6H6, 6R7, 6Q7 and 6V6 This re ceiver asian only 
ap bey Dont She aod 100 Mia. D.C a 4 v A —— 


GLY BREDA metal frame 24 


n/a. H.T 


CARRIAGE 
PAID 
and me Rx at a 3! 3 post 


complete Tx/Rx cir 


1/128A7, 1/1246 and 
iynamotor mounted 
output of 260 v./70Ma 
roviding a 24 v. 


$7, 18/0. 0 ¢ ‘Caitiaon 


| 


| 


TELEVISION 


roepy Unit 62 consists of a host of TV 
Componente usa VOR 97 cathe re Ray Tube and vari 
Valvee '5/8P61a, 2/EB34e and 2 EA 50 

The Indicator Unit 62 circuit may be useful for your 
TV experiments in its existing state. Circuit detail« are 
available at 1/3 each. 

Complete and enclosed in a metal 


CLYDESDALE'S each 

PRICE ONLY 67 6 
VIEWING TUBES 

VCR 97 CRT is an electrostatic tube with a 6 inch s 


requiring a 4v. filament—the trace i« green 
pay examined and carefully packed 


/ESDALE’S 
Paice ONLY By 
BP1 CRT is an electrostatic tube with a 
pHa ane a 6 v. filament supply. 
Individually examined and carefully 


dispatch 
CLYDESDALE'S 22 | ene 
PRICE ONLY 

T.V. COMPONENTS 
The R.3515 provides a mass of TV 
various valves plus a 12.25Mc/s LP 
The valves include 10/8P61s 
1/EB34, 1/EF39 and 1/EBA50 
Components include relays, condensers, resistors 
potentiometers. Enclosed in a metal case 18 » 


CLYDESD. 
PRICE ONLY. 67 6 = 


IF/ VIDEO RECEIVER 
The Ex-R.A.F. R. 1355 


EX-R.A.P. 


ase 18 a 11 dir 
POST 
PAID 


reer 


CARRIAGE 

PAID 
3 inch screen 
packed before 
POST 
PAID 


puaenens te and 
strip Pye 
5/EF36«, EB 3s, 


and 
7?in 

POST 

PAID 


provides an excellent vision 
receiver and the fact that the RP section can be removed 
by sliding the complete unit free of the Receiver. I 
integral power pack for A.C. 250 v. Maine can be reac 
= in place of the existing 80 vy. 2,000 C. pack 

R.1355 is complete with valves: 5 stages of LF 
at 7.5 Mc/s. (SP6ls) Detector .EA50) Video Amplifier 
(SP61) and Cathode Pollower (SP61) EHT rectific 
8U2150 and H.T. rectifier 51 “‘s 
Complete in metal case 18 8 in. 
CLYDESDALE’S 67 6 bed 
PRICE ONLY 


Ex U.S. NAVY. 

AN/APA-!I RADAR UNIT 
Consists of an enclosed self contained repeater amplifier 
unit with high ae y (400¢ y.) power supplied, both 
E.H.T.- H.T.- 
il _ valves inc yoy "t ec tifler 6x5 Rectifier 
1/666 Power amplifier, i} 7, R.F. Amplifier 
D/Diode, and 3 B.P.1. Cathode Ray Tube complete with 
base, metal shields mounting rack and 4% ft. core braided 
harness 
The unit is a wealth of components ic 
resistors, etc., Circuit supplied with each unit 
CLYDESDALE'S 69 6 each CARRIAGE 
PRICE ONLY PAID 


CARRIAGE 
PAID 


condensers 


FOR ‘COMMUNICATIONS ENTHUSIASTS 


TRAWLER BAND 
R1I156N is the 1155 model that all operators w« . 
This superhet communications receiver mplete with 
valves: 3/VRO9 (X66-X 65), 3/VRLOO (KTW62-K 
2/VR101 (MHLD6-DH63), VR102 (BL463), VR103 ( 
and fitted with the type _ 
The frequency ranges are in 5 een sl 
(17-40 M c/s. (40- so She : 
M.), 1500-600 Ke/s (200-500 5 K 
1500 M.) AVC/Controlled R.F onthe h, B.F.O., Pilter and 
combined RF/AF gain control. Power requirements 
200 v. H.T./60 m/a and 6.3 v. L.T. - ‘tally enclosed in a 
<< abinet in black, 164 = 9 9 
TDEDDALES "814/140 
We supply this receiver modified for L.S. use and 
with A.C. Mains power supply, Sin. speaker. 
CLYDESDALE 
PRICE ONLY 
ASB8 RECEIVER CAY‘6ACE 
12 valve double superhet operating on 516 mc/«. 
Containing an R.F. stage 446A lighthouse triode 
-_ ision machined silver plated 
55 datess lator 460 mc « 
955 
2/6AC7 let band 2nd I. P.55 mec,» 
635 ‘2nd oscillator 39 mc 
6AC8_ Mixer. 
2/6AC7 istand 2nd I.F. 
6H6 Diode detector 
Video Amplifier 
6AC7 Cathode follower, 230 ohm. output 
Detaile can be supplied for of tm nolae limiter 
meter and A.C. Power Pack 
U _ dimensions: 13} ~ Tin 
DESDALE'S each CARRIAGE 
PRICE ONLY £4 10, 0 PAID 


CARRIAGE 
PAID 
complete 


CARRIAGE 
PAID 


avity 


15 mej* 


RCA TELEPHONY AND 
TELEGRAPHY 
TRANSMITTER 

ET-4336 


THE ET-4336 TRANSMITTER operates with a maximum 
input of approx. | KW on Phone (RT) or CW (Tele- 
graphy) with an aerial output of 350/450 watts with 
respect to the frequency and antenna system used. 
frequency range covers 2-20 Mc's. with either a 
in crystal controled oscillator unit o 
are interchangeable 
Built-in power supplies for 110 x 

>. mains, 2/813 valves for PA 2/805 valves for class B 

modulation 


2/813 PA 
2/805 MOD 
1/807 OSC 
1/807 BUFF 
4866 MV 
Rectifiers 


110/250v A.C. 
Mains Power 
Supply 


1/807 buffer stage 1/807 in each of the interchangeable 
Neparate speech amplifier with self-contained 
A.C. mains power supply Valves include 
2/6L6e—500 ohm match to the TX. A 
circuits are metered. Safety switches on remov- 
able side and rear panels to obviate shock hazards during 
The tranamitter is supplied ccm dete with 
both type of oscillator units, valves, spee. b amplifier, 
microphone and morse key Ready for immediate 
use on os or Cw. Rigidly crated for shipment. Dimen- 
sions 17 x 24in Amplitier, 19 « 12 » Sin 
CLYDESDALE 8 120 (Carriage Paid) 
PRICE ONLY Gt. Britain 


inspection 


T.11S4 C.W., M.C.W. ** FON” 
TRANSMITTER 

This transmitter can be operated at an oe tee ofup to 100 
watts on C.W. and 60 watts on “* PC mploys a 
parallel Final arrangement of Two PT15 aninaaen and an 
ECO driver stage using an ML6, a further ML6 provides 
GRID MODULATION (approx. 60%,), this stage also 
provides a means for Side Tone monitoring when the 
transmitter is on C.W. A carbon or electro magnetic 
microphone can be used 

The controls include: Frequency Selector (ECO), P.A 
tuning, and Antenna loading. Stand-by Transmit switch 
amd plate current meter (MAG FEED), together with 
R.F. amps (output) meter 

Enclosed in a metal case, finished in black. 


£10/10/0 


V.H.F. RECEIVER 
The Stratton P40 for conversion onto 2 metres. Cry+tal 
controlled 85/95 Mc/s. and includes 1/EP54 (RF), 1/EF64 
1 EC EFS4 (Osc. and Mult.), 2/EF39 (IF) 
(DET/AVC), 16/35 (ist Aud.) 6V6 output. 
The receiver ts enclosed in a die-cast frame with louvred 


pe x df 4tin 
CLYD: ALE'S £3 
PRICE ONLY 
RECEIVER TYPE 6A 
This is a Channel Checking receiver working on r- 100 
metres which includes 5/VR91 (EF50), 1/6K8, 1/VR55 
(EBC33) and 1/VR53 (EF9) valves. Included in the 
cireult is a termina! switch breaking at 86 Degrees PF. 
Enclosed in a metal case. 
CLYDESDALE'S 45/- POST 
PRICE ONLY ; PAID 


14 =x 165 x 


PORT 
PAID 


Shin 
CLYDESDALE'S 
PRICE ONLY 


POST 
6 PAID 


Order direct from :— 


CLYDESDAL 


Phone : South 2706/9. 


SUPPLY 2 BRIDGE STREET 
co. LTD. GLASGOW - C5 


Branches in Scotiand, England and Northern iretand. 


Fesruary, 1951 


Wrrecess Wor_p 


D. COHEN 


RADIO & TELEVISION COMPONENTS 


MAINS 
TRANSFORMERS 


Primary 200-250 v. P. & P. on 
each 1/6 extra. 


250-0-250 100 mA., 6 v. 3 amp., 
BA 2 amp. Upright mounting, 
i 


250-0-250, 60 mA., 6 v. 4 amp., 
(to be used on common heater 
chain with 6 x 5 rectifier), 13/6. 


280-0-280, BO mA., 6 v. 3 amp. 
4 v. 2 amp., drop-through, 14/-. 
Same as above, but 350-0-350 
14/-, 

Drop thro’ 350-0-350 v. 70 mA.’ 
6 v. 2.5 amp., 5 v. 2 amp., 13/6 


Semi-shrouded, drop-thro’ 280- 
0-260, 6 v.J amp., 5v. 2amp., 15/-. 
Semi-shrouded, drop-thro’ or 
upright mounting 280-0-280 80 
mA., 4 v. 6 amp., 4 v. 2 amp., 
12/6. 

Auto-wound H.T. 280 volts at 
360 mA., 4v. Jamp., 2 v. Jamp., 
or 6v. Jamp. Separate 4 v. 3 amp. 
rectifier winding (upright or 
drop-thro’), 0/6. 

Heater Transformers Pri. 200- 
250 v., 6 v. 14 amp., 6/- ; 2, 4 0r 
6 v. 2amp., 7/6. P. & P., each 9d. 


ELECTROLYTIC 
CONDENSERS 


50 mfd. 50 work. 1/9. 

100 mfd. 12 v. work. 1/3. 
16-16 mfd. 450 work. 4/-. 
50 mfd. 12 v. work V/-. 
25 mfd. 25 v. work. 


8 mfd. 450 v. work. 
250 mfd. 12 v. work. 


x 8 mfd., 450 work. 3/6. 
32 mid 350 work. 2/-. 
32+32 M.F.D. small tube tag ends 
200 v. work. at 2/-. 


P.M. SPEAKERS 


Oin. 18 
P.& Pc on n each ‘of above |/- extra. 


ENERGISED 
SPEAKERS 


Bin. 2,000 ohm field with O.P. 
trans. 5,000 ohm -mp., 15/6. 
Sin. 750 ohm field with O.P 
trans., 6. 

Post and packing I/-. 


WAVE CHANGE 
SWITCHES 


3-pole 2-way. 1/2 
4-pole 4-way and 4-pole 5-way 
' 


9 
l-pole 12-way, 2/6. 
3-pole |2-way, 4/6, 
5-pole 2-way midget, 1/9. 
Post and packing 3d. each. 


MIDGET BAKELITE CABINET, 7in. x Shin. « Sin. c/w. 

S-valve S/H. chassis med./long wave scale and back (takes std. 

twin gang condenser and 34in. speaker), 15/-. 

LINE AND FRAME COIL ASSEMBLY. Frame coils wound 

but not fitted (full instructions supplied). High impedance frame; 

low impedance line, matching 5-1, 7/6. 

élin. SPEAKER (P.M.) specially made for Television with 

closed field, complete with O.P. transformer, 11/6. 

PRE-ALIGNED MIDGET 465 Kc. Q.120 made for the above 

Coil Unit, 8/6 per pair, post 6d. 

MINIATURE 465 KC. I.F.s. Type M400B. 

and packing. 

MINIATURE 465 KC. I.F.s (slightly larger than the above 

item), Q.120, per pair 10/-. 

IRON CORED 465 KC. I.F.s. Q.!30, 22in. « | fin., per pair 6-. 

IRON CORED 465 KC. WHISTLE FILTER, screened, 

each 2). 

VALVE HOLDERS. Paxolin International octal, 4d. each. 

Moulded International octal, 6d. each. EFSO ceramic 7d. each. 

Moulded B7G slightly soiled 6d. each. 

LINE CORD. 3-way 0.3 amp., 180 ohm per yard. 

3-way 0.2 amp., 300 ohms per yard, 

CERAMIC P.F.S. 3 each of the following : 330, 220, 180 and 

82, 2.6. 

VOLUME CONTROLS, by famous manufacturer. Long 

spindle and switch, $, 4, | and 2 meg., 3/6 each. 20, 25 and 50 k., 

3/- each. Post and packing 3d. each. 

VOLUME CONTROLS, by famous manufacturer. 

spindle less switch, 5 k., 50 k., 500 k., | meg., 

packing 3d. each. 

5-VALVE A.C. MAINS, 200-250 v., 3 wave-band superhet 

chassis. 1,000-2,000, 200-550 and 16-50 metres. By very good 

manufacturer, complete with valves. 6K8, 6K7, 6Q7, 6V6 and 

5Z4. Size of chassis 114 x 7fin. x 2in. Size of glass scale 8?in. 

x 7hin. with pick-up sockets (takes 8in. P.M. with trans.). TAX 

PAID, €8/18/6. Post and packing 2/6. 

GOVERNMENT SURPLUS. Removed from equipment but 

guaranteed : 

Meta! Rectifier, 230 v. 60 mA, 4/-. 

Metal Rectifier, 230 v. 80 mA., 5/-. 

Post and packing on each, 6d. 

8 mfd. metal cased, 450 v. work, with clip, I/- each. 

MIDGET COMPONENTS. Twin gang jin. diameter, 2in. 

long. (The dimensions of this gang are slightly deeper than a 

standard volume control). Pair Medium and Long iron cored 

T.R.F. Coils 2in. long x jin. wide complete with a 4-valve all- 

dry circuit. Both above items 8,6, post paid. 

A NOVEL MIDGET CABINET Gin. high = 

(takes 34in. speaker in base), 10/- post paid. 

All-dry A.C. Mains Supply Unit size 34in. long « 23in. wide 

Ifin. deep. We can supply a complete all-dry circuit, using the 

above Midget Components to incorporate the above Power Unit, 

19,6, post paid with circuit. 

SCALE AND POINTER KNOB to fit the above ! 6. 

3in. P.M. SPEAKER to fit above 10/- post paid. 

MIDGET O.P. TRANSFORMER to suit above lin. x #in., 5/-. 

We can supply all the midget condensers and resistors to suit the 
above circuit. Stamp for List. 


POST ORDERS ONLY 


12/6, plus 6d. post 


lid. per yard. 


Long 
1/9 each. Post and 


4in. diameter 


67 RALEIGH AVENUE, 


TELEVISION MASKS 
White Rubber. 9in. with glass 10/4, 
White Rubber. 12in. with giass 
1S)-, plus 1/- post and packing. 
CONSTRUCTOR’S PARCEL 
comprising: 5-valve superhet 
chassis with |.F. trans. and V/H 
cut-outs, I3zin. x 6in. x 2in. 
with L.M.S. scale Jin. x Sin., 
back plate and two supporting 
brackets. Drive drum, spindle 
and pointer, mains trans. GEC 
350-0-350 70 mA., 6 v. 2.5 — 
S v. 2 amp., and Plessey Bin. 
M. energised 2,000 ohm field 
with 5,000 ohm impedance, 
O.P. trans., 29/6. Post and pack- 
ing, 2/-. 


CONSTRUCTOR’S PARCEL 
comprising: 5S-valve superhet 
chassis with 1.F. trans., and V/H. 
cut-outs, I3Zin. = 6in. x 2in. 
with L.M.S. scale 7in. x Sin., 
back plate and two supporting 
brackets Drive drum, spindle 
and pointer, 6/6. Post and pack- 
ing 1/6 
CONSTRUCTOR’S PARCEL 
comprising : twin gang with feet, 
~ long and medium iron cored 
R.F. coils. 4 octal V/H., 3 pole 
2-way switch Erie 20k. pot. w’s., 
heater trans. 220-240 v. | amp., 
2 yds. flat silk flex, 3 black knobs, 
chassis 10jin. Stin. x 2in. 
with speaker and V/H. =pgon. 
metal rectifier 60 mA., 
and 32 + 32 mfd. 200 v. ae. 
post paid. 


CONSTRUCTOR’S PARCEL 
comprisin Chassis 10; ~ 
tin. * 2in. with speaker and 
valve holder cut-outs, R. and A 
6jin. P.M. with transformer, 
twin gang with feet, pair medium 
and long wave iron cored T.R.F 
coils. Four International Octa! 
valve holders, wave-change 
switch and Erie 20k pot with 
switch, 25/-, plus 1/6 post and 
packing. 


CONSTRUCTOR’S PARCEL 
comprisin; chassis !0}in. x 
in. with speaker and 
holder cut-outs; Rola 
P.M. with O.P trans. ; 
twin-gang with trimmers ; pair 
T.R.F. coils Four inter- 
national Octal valve holders ; 
wave change switch and Erie 
20k pot. with switch, 19/6, plus 
1/6 post and packing. 


CONSTRUCTOR’S PARCEL 
comprising Midget twin-gang 
with slow-motion drive; pair 
midget 465Kce. LFs; frame 
aerial; medium wave osc. coil 
and layer type H.T. and L.T. 
batteries 90v. + Idv., 21/-, 
plus 2/- post and packing. 


CONSTRUCTOR'S PARCEL 
comprising: S-valve superhet 
chassis with transformer cut- 
out, size I3}in. x 6in. * 2in., 
with L.M. and S. scale, size Jin. x 
Sin. Back plate, two supporting 
brackets, drive drum, pointer, 
two-speed spindle, twin gang 
condenser. Mains transformer 
259-0-250 v. 60 mA., 6v. 4 amp 
Pri. 200-250, 64in. ‘speaker and 
6 x 5 rect. /-. Plus 2/- pose 
and = packing. 


HAYES, MIDDLESEX 
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Moving Cot] Speakers. All new 2/3 ohme P.M., Sin., 11/6 Charcer Transformers. Suitable for use with preceding 
K n 3 (wt tht rans ae ; | You'te SURE to get it at 4¢ URE to | You'te SURE to get it at — Rectifiers. Each has input of 230 volta Outputs 
i T 16/-); (a) 24 volte tapped 15 v. 9 v. and 4 v. at 3 amps. 
10m. 23/6 ; 12in. Truvea 39’6 and Celestion 5 - ; (h) 30 volts tapped 15 v. and 9 ©. at 3 ampa 
; tc) LS volte tapped 9 v. at 3 amps., 16'6 : (d 
Potentiometers Sew. Cons ralab: ‘ 10K, 25K, 2 volta, 1} amps. 11/3 : ce) 15 volts tapped 9 ¥. at 
OK, 1K f, neg ewitch, 3/9, *ith 6 amps, 21'6 ; 15 volts tapped 9 v. at 1] ampa, 13/6 
awitch @- it, len’ Ts ype 2 6. iget with switch A Battery Charger Wiring Diagram is inc weed with 

t. | aud | meg. 6/- purchase of Charger Transformer aud Rectitie 


Surprus Potentiometers. / tandard size with extended NEW SURPLUS! FOITER TRANSFORMERS. PRI- 
spin. flea K. 10K, 1 2 25K, 50K, 100K. . MARY 230 VOLTS, SECONDARY 12 VOLTS 9 AMPs 
250K, 500K, 730K, 1 mes.. 2)- each | ee 21/-. 


Coils. Deneo Maxi * Q” High with miniatore siz Filament Transformer. Inputs 230 volts, outputa 6.3 v 
Litz wound on Polystyrene sriners with adjustabl i) amp., 8/3; 4 v. 1] amp., 7/6; Input 200/250 v,, 
Iron Dust Cores. Aerial, H.F., or Hator fu ‘ output 4 v. « VJ ) 1} amp., 4 ¥. 2 amp., 6.3 v. 2 amp. 
or 1.46 mre ge covers all wavebands from 3 19/6. Input 230 v., output 6.3 v. (C.T.) 4 amp., 16/6. 


2.000 metres iring diagram 


ase, Output Transformer—Stern’s. Midget Ijin. « #in. . Westinghouse Rectifiers. (a) “y 1. Rated 350- 0-35: 
Matched pair ratio 60-1. 3/9 (or ratio 90-1, 3/9 | 
Medium and Long Waves, 6’'6 pair. Weymouth T.R.P. ratio tuver 12 ratios b 
Matched pair M. and L. Waves, 9/6 po: Superhet Stern's Heavs Duty M atio. all C ned e mia 50 : (d) Type Vit 5 
Matehed pair 3.M. and L. *, 89« valr. 13 watts and sults Sy 36E >, 11/9 311) Type 3H R : 
ls, § 7 Multi-ratio, 5/6 watts, 6. de 3 (g) Type 36K. rt; 100. Pulse rating 


All types Wearite “ P™ ¢ 
mouth Midget Ijlo. x } 
or Osc., § ear 2: Midget 10 henry 25 A. § : 
— ~~ — rn O ohm 60 mA 6: 2 36 Mains Transformers. All New Stock with Primaries 

5 hoy yer ) n tapped for 200-250 volta Secondaries (a) 2)-0-250 

i120 mA., 1f§ $ 250 « nn volt, 80 ma., 4.4 ¢. (Tapped 4 + 4 amp and 5 ¥ 

ml 4 v.) 2 amo., 6 (also available with 450-0- 


and 5 v 


and 
v.6amp., 72/6, and many w other ratings 


Breer Auto Transformers : (a) : apped 2 v. 4 ¥.,5 ¥., 

‘“ 4 vette amp. 9 16 : iv pe to 5 v 

LF. Transformer, 465 k'o. New well-known manuf 2: sup. Keverible 6/6 ; 4¥. Samp. to 6.3 v. 2 amp. 
6. 


I wr accurate 
wane 7, a accura turer » aurplun Pit tin. x I fie on Core, 9/« eas Reversible, 


hannels, Pre-tuned cir 


Jenco tron Core. 465 k 
ae aes sel(-conta Denco trop 


Wearit r ~ $65 | Power Potentiometers. Bulgin adjustable «lider type, 
65 ot nix. # ohms 60 watt, or 14 ohms 60 watt, 13/6 each 
10’ pair % Ex-Govt. Rotary Adjustable 50 vhine 60 watt, 528. 


Meter Rectifiers. Westineho 250 micro/ar A 4-Station Pre-set Tuner. A complete self-contained 
lmA. 10/6: 5 mA 9. . nit from which any 43 Medium W/Band and t L« 
W/ Band Stations may be pre-selected, and then 
Selenium Rectifiers wave 250 v. 50 mA ndividually selected by turn of Rotary Switch. No 
e 5/6 : 250 v 100 mA., 7/6 - 250 v. 170 mA., 13/9 I Condenser required only 4 connections are 
ying Matched bros ed ( , tickets 
7 —-— © ey Bridge Rot ifers for Battery Charging els 
- 42 10 Wears @ Superhe ( . amp. 76:6 12 v ah nab —— Adjastabis Mains Droppers. ijin. dia. x 2fin. (a) 
" a — - ; » ; t ¥ ; « 3 amps. 19'6: 6 or 12 ¥ amps., 23/6 np.. 1500 ohms, §/<; (b) .2 amps, 1,000 ohms, 
“i OF ¢ 3 ampe., 23/ 3. 4 3; 3 amp. 600 vu his, 5 - 


? 


lrow Cored 


oumer ( Jensers. = : “e (¢ | apee ransiormers, secondary 350-0-350 volts 
1 rim oude Variable Resists c 6 Volt Vibrator T f di 500-350 
136 > So 0 6. 


KITS OF PARTS AND CONSTRUCTORS ASSEMBLY OUTFITS 


Asserably Ir A Comptete Kit of Parts to buiid » Midget ** All-Dry ” Battery Eliminator, civing approx 

AC. ‘MAINS. MIDGET &-STATION “PRE-SET” RECEIVER 6° volts H.T. and 1.4 volts L.T. 1hix Eliminator ie suitable fur any Personal Set 
We now have ay a rmplete ed u owing . 1g d L.T.volta ndicated abc 
Wiring Diagram r n Component 4 yint Sounections | mblec 0: " tA 


ve The Kit is quite easily and quickly 
~ Boy miniven Case, size 4fin. x ifin. * gin. It 
fa4-STATION © PRE-SET ca erelor vmod 4 ine.de m makes of Personal Seta. Price of com- 


um Waveband and one 
1 @ Rotary Switch, nu 1g “ Wireles Wert ms a an AC ee 2-Va've Receiver. We can «supply al! the com 
4fin vin. high, when : ponents. incladir sur Speaker to build this set as specified in the 
sembled, and can be completely bu cluding v alves par Matched P.M. bs Mw March issue at a tot ‘ ‘83! 5 - lao ot of detailed assembly instructions and 
tor approx:mately £5'17'6. circuit supplied separate 9d 
‘T bewe Asseinmy ‘structions are avail for 1/6 (plus 3d. post), and in addition to th 
normal Wiring Diagram, they include practical layuule tu enable the inexperienced * Wireless World " M det . Yover ng Long and Medium 
Constructor Wo build t set Wavebands @ can © m™ “ ng Drilled Chasis, Vaives 


AINS or BATTERY PERSONAL KIT” inaue at a total, 
RTS t ir ne 4-VALVE SUPERHET 


g MEDI at i LONG ww avis and de ed tur MAINS 


or BA 
his 2 Wave et Receiver is desigr © operate on A.C. mains 200/240 volta 
All-Drvy tte i 


1 Dial Escutcheon 

selected by neans of a Rot bv ine, Cestemades 

& I thir t 35/- (Dia! anc Sivee mae ' 

ae @ separate Kit, w y be added at The kit therefore can be os 

supplied either aa a r ttery Pervonal Set, or as a Midget Keceiver for We car rpiy all the Components ves, M/Coll Speaker, etc., to build s 
bined Battery/ Mains 0} ’ _ . Midget A.C..D.C, Mains T.R.P. 3-Vaive (Plus meta! Rectifier Lewy ver as designed and 

incorporates Delay . epecitied by a popular Technica azine t a total cost of £4/17/6. A reprint of 
: tpstructior i 1 for 


An eatiewte Soenatete 6. Ve ve Ampli fier Kit of Parts. Operating on A.C. or D.C. mains 

- max. 4 watta, with valve line-up 2 AS, 637 and UNI 

ed assembly tmstractions supplied yore Cita. ‘Me ving peaker is supplied. Price, iaciuding Wiring Diagram: 
which Include a pract ent be with point-to-point wiring, and a circuit "75/+ (or less .. cull Speaker, § 2 
diagram fur both the Set and the Mains Uni . 75 peaker 596 

Price of COMPLETE KI thew Ma Unit), 2613/9. Price of COMPLETE MAINS oo - . : _ - : 
UNIT K11, 21/1716. EVER READY Type B14 BATTERY, 10/3. "oa techn ue tee eee ee p COMPLETE EIT OF 

An attractive Walnut Pininhes Cabinet, size Sir fit pLin., of the hinged-lid PARTS, tne preg. naw — d thie iustrument, as 
type and suitable to tbined set is ava 1 in the UM) igs , acl re neerin mipiete 5 wala sepeinn 

THE COMPL i ASSEMBLY INST RUCTIUNS ¢ wb gt e can be supplied wiring diagram and assembly instructions parately tor $@.) at u 

separately fur ] al cost of 23/15/- 

A Midzet Ta Battery Portab. @' . Personal ” Kit. A complete Kit of Parte to build a z 
Midget 4-vaive All-dry Batte Personal Set. Consiste of Regenerative T.R.P TELEVISION ! *Vi t va , structi ns -howing 
Circuit employing Flat Tuned Frame Aerial, with Der 20 Dust Cored Voit, there Wiring Diagram and Practica m por “ayo for 5/- have the 
ensurthg maximum gair ng ned Stage covering Med‘um Wavehand c omponent nelu g : oA Bulgin we t -W B.—Weating 

Valve ‘ne up: (14 (RP 1 ete 185 (1a ; F ne outpu ee vive te., outfits ‘ . uppiy thw Telewimor by th 
Includes latest Ro ir zg ¢ [ “ . { " ify 1 . ' sh th the struc wt arate Components 
shaped. A cons lets ‘ yor 
fora @ wu ' a 4 nr £ 4 i t Y . 
with Practica out i ¢ ded wit make t ay 1 THE “CONNOISSEUR” SUPER LIGHT WEIGH? PICT-UP. with imterchanveable 
Complete Kit 8318'9 t i ac is j Heads tor Standard and Long Playing Records, 2)/3/4 
3in., 12 Ever Read 
supplied separately, ]/- We have 4 limited number o! COSMOCORD G-P.20 PIOX-UP3 in stock, price 2311/5 


*® Send 6d. P.O. for our NEW STOCK LIST, show! mg many KITS OF PARTS tor Sets and Battery Cnarge: and 
*“hunureds of Wireless Components. When order nz please nclude poitaze and packin: 


STERN RADIO LTD., 109 and 115 FLEET STREET, E.C.4 


Telephone : CENtra!l 5814 and 228) 


FEBRUARY, 1951 Wrreiess Worip 


NEW YEAR OPPORTUNITIES 


Every radio and television constructor should take the opportunity of buying goods 
in 195! at 1950 prices. When our present stocks are sold, rising costs will mean 
an increase in selling price, so BUY NOW. 


RECEIVER R. 1355 as specified for ‘‘ Inexpensive Television."’ Complete with 8 valves VR65 and | each 5U4G, VUI20, VR92, also a copy of 
“* inexpensive TV."" ONLY 55/- (Carriage, etc., 7/5). 

1.F. STRIP 194. Another of the units specified as an alternative for the “ Inexpensive TV."’ A first-class strip giving tr d plification, 
and well recommended for consti uctors who have built relevisors but have come “‘ unstuck "’ in the vision or sound receiver. Complete with 
6 valves VR65, and | each VR53 and VR92, and a copy of the book, which gives full details of conversion to both stations. Size I8in. x Sin. x Sin. 
ONLY 45/- (Postage, etc., 2/6). 


« PYE” 45 Mc/s 1.F, Strip. Ready made for London Vision channel. Complete with 6 valves EF5SO and | EASO. ONLY 60/- (Postage, erc., 2/6). 


RECEIVER R.3547. This contains the “‘ PYE ’’ Strip, which can be easily removed if desired, and also 15 valves EF50, 3 of EB34, 2 of SP6I, and ! 
each EASO, EBC33, EF36, also hundreds of resistors, condensers, etc. BRAND NEW IN MAKER'S CASES. ONLY 120/- (Carriage 7/6). 


RECEIVER R.3084. A very sensitive unit containing 7 valves EFSO, 2 of EFS4, and |. each VU39A, HVR2, EASO, and also a 30 Mc/s |.F. Strip with 
4 Mc/s bandwidth. BRAND NEW IN MAKER’S CASES. ONLY 75/- (Carriage 7/6). 


10 VALVE I; METRE RECEIVER ZC893!. Another very popular superhet for long distance TV reception. Contains 6 IFTs of 12 Mc/s with 
4 Mics bandwidth, and 6 valves VR 65, 2 of VR 92, and | each VR 136 and VR 137. Complete with modification data for both stations. BRAND 
NEW IN MAKER'S CARTONS. ONLY S$/6 (Carriage 5/-). 


RECEIVER R.3170, Contains 7 valves EF50, 2 RL37, | ECS2, | HVR2 and | EASO, and 30 Mc/s. !.F. Strip. Used but good condition. ONLY 59/6 
(Carriage etc., 5/-). 


RF UNIT TYPE 25 for ure with R.1355 for London reception. ONLY 17/6 (Postage 1/6). 


RF UNIT TYPE 26 ror use on Sutton Coldfield channels are now all sold, but we can supply one of the other RF Units with full details of easy 
modification for the TV, BRAND NEW IN CARTONS, ONLY 25/- (Postage |/6) 


INDICATOR UNIT TYPE 6 as specified for “‘ Inexpensive TV." Complete with VCR97 CR Tube, 4 valves EFSO and 3 of EB34. BRAND NEW 
IN MAKER’S CASES. ONLY 90/- (Carriage 7/6). This unit is also specified for the ‘‘ WIRELESS WORLD,” “ General Purpose Oscilloscope,” 
full details available price 9c. 


INDICATOR UNIT TYPE 62. Another handy unit containing the VCR97 Tube, 16 valves Type VR65, 2 of EB34, 2 of EASO, and shoals of con- 
densers, resistors, etc. ONLY 75/- (Carriage, etc., 12/6). 


MAGNIFYING LENS FORGIN. TUBE, First-grade oil filled. ONLY 25/- (Postage 1/6). For 9in. Tube, 65/- (Postage 1/6). 


TV PRE-AMPLIFIER for weak areas can be easily made from the «»-R.A.F. Amplifier 6946/6050. Contains 2 valves EF50 and gives very high si 
to noise ratio. Full details of conversion for both stations supplied. ONLY 22/6 (Post |, -). ry high signal 


Other items of general interest available this month are : 


RECEIVER R.1155. A “ must have ”’ for the enthusiast who wants a Communications Receiver of the £100 class. We have a few only of these 
superb |0-valve sets which cover 7.5 Mc/s to 75 kc/s in 5 wavebands, which are spotless and BRAND NEW IN MAKER’S TRANSIT CASES. Every 
set supplied with full details of easy modifications for normal mains use. ONLY £12/10'- (Carriage 12/6). For those who would like a ready-made 
Power Pack with Output Stage, ready to plug on and operate the receiver without any modification, they are available at ONLY £5/5/-. 


RECEIVER A.E.W.1. A5-valve superhet covering 550-1600 kc/s and 6-12 Mc/s in 4switched wavebands. Operates from 6v. D C. source through 
built-in vibrator peck, and has large separate spezker in metal cabinet with 5Oft. extension lead. Made for New Zealand Forces Welfare Dept. 
these sets have 2.5 watts output and are NEW AND UNUSED. Valve line up : 6U7 RF Amp., 6X8 Mixer, 6U7 IF Amp., 6Q7 2nd detector, Ist 
Audio, 6V6 Output. The set is fitted with a large open slow-motion tuning dial, size Zin.  3in.,and both set and speaker are finished in olive green 
crackle. An ideal receiver for caravans, coaches country areas, etc. ONLY £9/19/6 (Carriage, etc., 10/6). 


RECEIVER 25/73. Part of the TRI196. Covers 4.3-6.7 Mc/s, and makes an ideal basis for an all-wave superhet receiver. 
valves : 2 each EF36,and EF39, and | each EK32 and EBC33, and alsc modification data. ONLY 22/6 (Postage, etc., 2/6). 
OSMOR ALL WAVE COIL PACK recommended for this conversion, 40/4. RECEIVER 18. Part of the TRI8. Covers 6-9 Mc/s, and onl 
requires normal battery supply to operate. Complete with 4 valves : 3 of VP23 and | of HL23DD. ONLY 15)/- (Postage, etc., 2/6). and only 
BATTERY SUPERSEDER. A 2 v. vibrator power unit designed for the Canadian Forces, which requires very little modification for use with 
anything that needs HT Batteries. For the cost of charging a 2-volt accumulator you have a source of constant H.T. Will save the price in a few 
months. Full modification details supplied. ONLY 60/- (postage 1/6), or with Two 2 v. accumulators in metal case, ONLY 90/- (Carriage 5/-). 
TELESCOPIC AERIALS extending from |5in. to 102in. Just pulls out of a metal tube which is fitted with dust cap for cleanliness. Very strong 
ONLY 12/6 (postage 10d.). BRAND NEW. % 
HEADPHONES AND MICROPHONE SET. As used by Canadian Forces. A pair of first-class high resistance phones fitted h 

noise excluders, and a high-grade carbon microphone. BRAND NEW. ONLY 12/6 (Postage !0d.). with rubber 
AMERICAN COMMAND RECEIVERS BC.454. Contains 6 valves : 3 of 12SK7 and | each 12K8, 12A6, 12SR7. 
use. Specify type required, 33-50 metres $5'- post paid, or 100-200 metres 59/6 post paid. 

AMERICAN LORAN RECEIVER APN 4. Contains 16 valves : 3 6B4, 2 2X2, 4 6SK7 and | each SU4G, 6H6, VR 105, 6SU7, 6SL7, 6SN7 
Covers approx. 550/650 metres in 4 switched bands. ONLY 69/6 (Carriage, etc. , 5/-). ' . 
TRANSFORMERS. The following have been specially made for the “ Inexoensive TV." Time Base and Vision Transformer 350-0-350 v. 160 mA: 
5 v.3a.,6.3v.6a.,6.3 v. 3a. ONLY 36/-. Sound Receiver Transformer 250-0-250 v. 100 mA, 5 v. 3a.,6.3 v.62. ONLY 27/6. EHT Transformer 
tor ¥CR97 Tube, 2-0-2 v. I.1 a.,2-0-2 v. 2a.,2,5C0 v.5 mA. ONLY 30/-. Postage 1/6 per transformer please. 

CONDENSERS. 0.! mfd. 2,500 v. tubular, 2/6 ; 0.1 mfd. 3,000 v. block, 4/6 ; & mfd. 450 v. 2'- ; 8x 8 mfd. 450 v. 2/9 ; or 6 for I5/- ; 8x 16 mid 
350v., 4/- ; or 6 for 22/6 ; 16 x 16 mfd. 450 v., 4/6 ; or 6 for 25/- ; 32 mfd. 350 v., 2/9 ; or 6 for 15/-. Postage please under 20/-. . 


CHOKES. 5H. 200 mA, 6/- ; 10H. 100 mA, 6/- ;20H. 80 mA, 6/6. (Postagel/-). 


SPEAKERS. ROLA [Oin. PM less trans., 23/6; ROLA 64in. PM less trans., 10/9: 64in PM less trans., by famous maker, 9/6; TRUVOX I0in. PM 
less trans., 17/6 ; PLESSEY 6}in. lightweight PM with trans. 12/6 ; PLESSEY Sin. PM less trans., 13/9 ; 3in. PM less trans., 10/-. Postage per speaker, 
1/6. 


Complete with six 


Easily adaptable for normal 


Cash with order please, and print name and address clearly 


U.E.1. CORPORATION London, Wiech. Pend. TERraNUL Pat 


(Open until | p.m. Saturdays. We are 2 mins. ‘rom High Holborn (Chancery Lane Station) and 5 mins. by bus from King's Cross) 
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For Quality Bargains Always= 
Best Buy at BRITAIN'’S 


COMMUNICATIONS RECEIVER Type 
RIISS. Now world renowned as one of the 
finest receivers obtainable. For those not 
familiar with the set we can supply an authori- 
tative “‘ Wireless World’ circuit and des- 
criptive leaflet at 9d., post free. All our re- 
ceivers are air-tested before despatch and 
are supplied complete with 10 valves Any 
receiver gladly demonstrated to callers. 
The price is €9/10/-, and for an additional 
10/- che set is despatched in maker's transit 
case. IN BRAND NEW CONDITION. 


A.C. MAINS POWER PACK/OUTPUT 
STAGE. Made for the RIISS and enables 
this receiver to be operated direct from A.C. 
mains. Just plug in! £€3/10/-, carriage paid. 


RECEIVER A2B8/ARCS. Frequency coverage 
100-156 Mc/s. Valveline-up :40f717A mushroom 
types, 3 of 12SH7 metal, 2 of 12SL7 GT and one 
12A6 metal. Complete withtuning motor. Very 
useful for conversion to 2 metres. BRAND 
NEW and BOXED. Only 37/6, carriage paid. 


SHIPPING AND TOP BAND. Listeners 
to these bands will be pleased to hear that we 
can now offer a Command Set with a frequency 
coverage of |.5-3 Mc/s. (100-200metres). These 
have exactly the same specification as the other 
types of Command Receivers advertised below, 
and are supplied complete with circuit diagram. 
The price is 59/6, post paid. In brand new 
condition and contained in black crackle cases. 


COMMAND RECEIVER TYPE BC454. A6- 
valve superhet covering 3-6 Mc/s. 
3 of 12SK7, | of 12K8, | of I2SR7, | of 12A6— 
allmetalvalves. 1.F. value l4i5Kc/s. INBRAND 
NEW CONDITION. Circuit diagram supplied. 
Only 45/-, carriage paid. 


COMMAND RECEIVER TYPE 8C455. 
Frequency range of this type is 6-9 Mc/s. and the 
specification is exactly the same as the BC454 
above. The price complete with circuit is 
55/-. In brand new condition and contained in 
black crackle cases 


RECEIVER TYPE 21. A _ battery operated 
superhet receiver covering 4.2-7.5 Mc/s and 19-31 
Mc/s. Operates as a double superhet on the 10 
metre band. Complete with nine 2 v. valves and 
circuit diagram. Innewcondition. 45/-, carriage 
paid 


6V VIBRATOR PACK, Suitable for use with the 
above set. Output 150v.at40 mA fully 


oars 3847. Contains 15 of 

of VRS6 (EF36), | of VRSS (epeaay, 2 of 
us. *' of VRS4 (E834), | of VR92 (EASO), 

ND A 45 Mcjs “Pye” STRIP; also in- 
ioded are I) pot’meters, a motor with gear 
box, relays and numerous other smal! com- 
ponents all mounted on an extremely useful 
chassis. BRAND NEW IN TRANSIT BOXES. 
Only €5/19/6, carriage paid to your door. 


RECEIVER TYPE i59. rs by # of 
CV66 (grounded grid triode), | of EEFSO, ' of 
VR6S5 (SPet). | of VR9O2 {EASO), small impulse 
motor, all in case size 8} x 4.x 6}4in. 12/6, post 
paid 

RECEIVER RI355. As recommended by the 
authors of “inexpensive Television.”” In new 
condition but slightly store soiled. Complete 
with valves. 49/6, carriage paid. 


RECEIVER UNIT 25'73 (TRII96). Valve line- 
up : 2 of EF36, 2 of EF39, | of EK32 and an EBC33. 
Easily and rapidly converted to a very fine super- 
het receiver (see ‘‘ Radio Constructor *’ Novem- 
ber 1950). Supplied complete with circuit and 
conversion data. Few only in perfect condition 
and offered at 25/-, post paid. 

OSCILLATOR TYPE 217. Contains 2 of EFSO, 
2 micropack condensers 25 mfd. 25 v., heav: 
duty resistors, 3 relays, 3 pot'’meters, etc. A 
small unit with a large content at less than the 
price of the two EF50s. NEW AND BOXED. 
14/6, post paid. 


Valve line-up: - 


45 Mc/s. “PYE" STRIP. A ready made 
vision receiver ! (London frequency). Uses 
6 of EFSO and an EASO. Complete circuit 
data provided. in brand new condition. 
Less valves, 39/6, with all valve:, 62/6. 


TV PRE-AMP. Smal! size and complete 
with 2 of EFSO. Easily altered to tune to 
London or Birmingham frequencies. Only 
14/6, post paid 


AMPLIFIER TYPE 127. A small class “8B” 
amplifier complete with Cossor 220B valve and 
transformer. With circuit. Only 8/6, post paid. 


AMPLIFIERS. Marconi type 6. Gives 
watts output. Uses 2 of PX25 and 
an MHL4. For rack mounting. Com- 
orem enclosed in case size 17} x 16} x 
Ojin. Complete with heavy duty power 
kk for 200-250 volts 50 c/s A.C. Mains. 

he anode current of the P X25 is moni- 
tored by means of built-in 2jin. panel 
ing meter. ew condition. Sup- 


and rectified. Circuit diagram supplied 
at 17/6, post ‘ree. 


RECEIVER TYPE 18. A 4-valve battery super- 
het receiver. Uses standard iron cored 465 Ke/s. 
t.F Transformers. Complete with all valves. 
Frequency range 6-9 Mc/s. Circuit diagram pro- 
vided. BRAND NEW. A bargain at 17/6. 


OSMOR COIL PACK. Type ‘B”’ pack is most 
suited tor use with the 18 set. Wavebands : 
15-50 : 190-560; 800-2,000 metres. Convert this 
set into a 3 waveband superhet! Price €2/5/10. 
This is the coil pack for the job. 


OSMOR COIL PACK TYPE “@.” This is 
the pack for use in conjunction with our 25/73 
(TR1196) Receiver. Covers the long, medium and 
short wavebands: 190-520 metres, 800-2,000 
metres, 15-SO metres. Price 40/4, post free 


Cheap 


MODULATOR TYPE 169. Con- 
tains | of SU4G, | of EFSO, 3 small 
neons, | Klystron, | of CV85 (crig- 
geron),. 2 long metal rectifiers, 
resistors, condensers, etc., all 
housed in a handsome metal case 
Packed brand new in transit cases 
for the ridiculous price of 22/6, 
carriage paid. 


plied less valves. Only 50/-, carriage 
paid. Don't miss this very special bargain 
offer. 


RECEIVER TYPE 370A. A iS-vaive 
receiver which will easily modify for 
television. 
Birmingham as it is a superhet and al- 
most identical to the R3084. Contains 
80 EFSO, 2 of CV66 
HVR2, | of R3, t of EASO, 
Brand new in origina: transit cases and 
sold for less chan the price of the valves 
59/6, plus 7/6 carriage 


pnt i UNIT H16H. Brand new and 

turers’ original wooden 
crate. A amee up-to-date version of the famous 
6A. Contents include a VCR97 cube, 4 of EF50, 
3 of EB34 and very many other useful components. 
Priced at only 79/6, plus 7/6 carriage 


AMPLIFIER UNIT TYPE 16/165. 
compact equipment incorporating the follow- 
ing valves : 2 of EF36, | of EBC33, and 2 EL32. 
included are microphone transformers, incer- 
valve transformers, numerous condensers and 
resistances, etc. Are you looking for something 
to “break down"? Then here’s your chance 
An experimenter’s gold mine for only 22/6, 
post paid. 


A neat and 


Particularly suitable for 


| of ECS2, | o 
| ot CVI88. 


SCP! C.R. TUBES. Limited number only 
Brand new and boxed. 25'-, carriage paid. 
PACKARD-BELL PRE-AMP. Brand new and 
complete with 2 valves. 12/6, pest paid. 
ACCUMULATORS. Heavy duty 6 v. type. 
Size 12x 9x7in. BRAND NEW. Capacity 85 
—— hours. In teak case. Exceptional value 
at . 


CRYSTAL MULTIPLIERS. By Wilcox Gray. 
Frequency range 2-20 Mc/s. Packed brand new 
in wooden boxes and complete with 2 type 807 
valves, instruction books, spares, etc. 39/6, plus 
3'6 carriage. 


HOOVER ROTARY TRANSFORMER TYPE 
31. Input 12 v. output 250v. 125 mA. Brand 
new condition. Ideal for the Command Receivers 
advertised by us on this page, car radios, etc 
14/6, post paid. 
MOTORS 

ROTARY POWER UNIT 104. 
size Bf x 44 x 64in. 


In metal case 
Input 12 v. O.C., output 
250 v. 65 mA D.C. and 6.5 v. 24 amps D.C. In 
new condition. Only 7/6, post paid. 
BLOWER MOTORS. r operation from 12 
or 24 v. AC./D.C. but will run from mains when 
fitted with suitable dropper resistance. Has many 
uses—ventilation purposes, hair dryer, etc. 
AS NEW. Only 12/6, post free. We also offer a 
smaller — — operation on 24 v. only— 
at 6/6, post 

SMALL 24 “MOTOR. Complete with gear 
box. A.C./D.C. operation. Will also work on 
12 v. About 140 to | double reduction drive 
giving very high torque at slow speeds. New 
condition. Only 12/6, post paid. 


TRANSFORMERS 

HEAVY DUTY ADMIRALTY TYPE. 230 v. 
50 cps. input. Ourtpur 5 00 v. at 340 mA. 
4v.4a.CT New and boxed. Only 22/6, pilus 
3/6 carriag 

MAINS TRANSFORMERS. 350-0-350 v. 
80 mA, 6.3 v. tapped 4 v. at 3 amps, 5 v. tapped 
4 v. at 2 amps. Top chassis mounting. Fully 
guaranteed. 18/6, plus 9d. postage 0~0-250 
v. 130 mA,6.3 v. at6amps.,5v.atJamps. Fully 
shrouded top —_ see A quality job. 
Guaranteed. 

E.H.T. TRANSFORMER. For VCR97 or 
VCRSI7 tubes. 2,000 v., 4 v. for tube heater and 
4 v. tapped at 2 v. for E.H.T. rectifier Only 30/- 


COMPONENT MART 
LOUDSPEAKERS. Piessey !0in. P.M. type. 
ALNI magnet. ideal for TV. Brand new and 


, 140 ohms, 3/6, 
5) ohm:, 6/6. 
20 Henrys 250 mA, 

10/6. Note : Add 9d post/packing for each choke. 
METERS. A.C. voltmeter 0-100 v. Thermo- 
coup'e. 2tin. dial. In bakelite case size 4x 4x2 
in., 12/6. Pocket voltmeter, 0-250 v. and 0-15 

10/-. 0-20 Voltmeter, 2in. dial, 4/9. Note : 
Piease add 6d. post/packing on each meter 
G.E.C. MANSBRIDGE CONDENSERS. 4 
mfd. 750 v. wkg. Ali brand new. 6 for 10/6, 
post paid. 

PUBLICATIONS 

THE “EASYBUILT” TELEVISOR. Com- 
plece details of a tull size magnetic televisor. 
Comprehensive instructions ents 4 diagrams, 
etc A mine of information On 6, post free. 

‘INEXPENS'VE TELEVISION * DATA 
BOOKLET No. 4. Fully revised and brought 
up to date. Describes the 45 Mc/s “ Pye ™ Strip 
as well as che R1355 and other well known govern- 
ment surplus units. 2/6, post free 
Full range of valves, C.R. tubes, Components 
in huge variety, all at very attractive prices. 
ye“ odd items at ridiculous prices for 
callers 


CHARLES BRITAIN (Radio) Ltd. 


i, 
LONDON 


UPPER SA! NT MARTIN'S LAWE, 
w.c.°? TEM 0545 


3 minutes from Leicester Square Station (up Cranbourne Street) 
Shop Hours: 9-6 p.m. (9-1 p.m Thurstiay) 


Open all day Saturday 


FEBRUARY, 1951 WIRELESS WORLD 


ECONOMY, SIMPLICITY 
and 
RELIABILITY 
combined with 
High Quality REPRODUCTION 
are the features of the 


MOS ‘Al’ AMPLIFIER 


The M.O.S. “* Al” Amplifier will form the basis of a first-class sound installation. Even 
it Lew have never constructed an amplifier = — Neg this - — oe and 
y col — Le re-wired to a group board identific y means of colour ied tags. 
BURGOYNE 7-SECOND ly designed for use with crystal pick-ups, it will give an excellent account 
SOLDER GUN oh used wi! ich moving iron — 

Press a button and solder! A fally illustrated assembly manual tells you how to go about every step. Notes on 
Treat yourself. Send now for this speakers and fault finding are included. 
pa pny < iron. In sealed carton Only the bmg reliability components are used. 


with s For A.C. Mai Complete Kit with £4-2-6§ 


GUARANTEED FOR TWO YEARS only, 200-2 50 v. v. Instruction Manual 


For RELIABILITY plus EFFICIENCY WINCHES or HOISTS| 


you must have a po ng driven, reduction ny A > 1 ve radar 


valv 
drive A. fin. sq. shaft, can han is MC LF. Strip. 
BURGOYNE AERIAL CONNECTOR operated o¢ motorised, fitted AF and | space on the c 
oo ——, quick a — | ume T.V. 
is i 2 J : ‘ i triple stranded steel cable extends to valves: on 
ee ele id cee ee cattaiele Snich enables © | ih, end of cable fitted massive fi five HF36, three EBC33, one EF39. one 
made between a dipole and its feeder. Why continue to worry | py y eye by moet A Ge. Me | a a May iss D we BW iit 
about your dipole ? Come gale or hail, rain in drops or by the ee ae, a P RAN 
bucket, this connector will never let you down. Brand new | 28» weight 13 Ibs., suitable for loads | TRANSIT CASES 


REVOLUTION | 


in SOLDERING ! 


Are you fed-up with your 
old-fashioned soldering iron? 

Then think k cout this : 
No ph to burn 


Fractional warming time. All 
this you get with the ne 


Instruction Manual 3/6 


R.3515 


units with six stage 
There is sufficient 


in original cartons. 12 3 postage 9d. New. 


| up to 12 cwt. 
| j 


£5 carr. 


paid. 


£3/10/0 (carr. paid). 


502 YARDS OF LIGHT! 


H.P. 
A.C. MOTORS 


new 


THE KING OF 22'6 
eee ee 

Type H. 5-cell 15° long 34° dia. haad 
The latest addition to our range of 
American Type long beam focussing 
torches. Uses five U2 batteries and 
has an adjustable ring focussing 
head. Solid brass. nickel plated finish. 
Pull-out carrying loop in base, with 
spare bulb container inside torch 
case. Complete with British batteries 
and bulbs. 
Gives beam of 500 yards. 

FULLY GUARANTEED 
CLAMPS 
The clip with a hundred and one uses. Joining 
metal tubes, anchoring guy wires to stakes, grip- 
ping angle iron to circular tubes or poles. ill 
accommodate up to a 2in. diameter tube. Chrome 
finish. BRAND NEW at 1 each 
(postage 3d.). 

Complete with 2 fixing screws. Or 6 for g/- 
(post free) 
A1134-A AMPLIFIERS 
A battery operated 2-stage preamplifier com- 
— with 2 valves, and packed in transit cases. 

tteries reovired, 120 v. H.T., 2 v. L.T. 
Valves, LD210, QP220._—Ideal for microphone 
pick-up or loud-speaking inter-com. 
with the R1155 and R1116 receivers. 12 ‘6 
(carriage and packing 2/-). Our price / 

ENGINE DRIVEN 
ALTERNATORS 
Type U2, 1,200-2,400 c/s 


Qt ee eeenesesesesensnsessesesns; 
TTT TT rrr 


THE “LIDO” SUN LAM 


Tne most powe:ful low-priced 
Sun Lamp ever offered 


1. Real high pressure quartz mercury | 
watts) 


element 

pact. Size when closed 12°71" | 
x3’. Waight 3iibs. Suitcase type 
container 


4. Ready for use on AC or DC mains 
5. 12 months’ guarantee 


£12-12-0 cash (‘stm 


or £4 down ané 6 mo.ainiy payments of 306 | 

Two to three times less expensive than | 

any other Sun mp of comparable 
efficiency. 


VCR 97 TUBES 5). eam. ou| 


This six-inch cathode ray tube is i feally 
suited for oscilloscopes and for use in an in- 
expensive television receiver. 

BRAND New SPRUNG CRATES 


DECCA PLAYING DES KS 


For use with amplifiers—firom stock 
Type 33 Single speed for 33) RPM. 
records with lightweight crystal pick-up and 
sapphire —_ A.C. mains. 
£3 down and 6 monthly payments of 21/-, 


cash. 
Type 33B. As above but enclosed in strong 
lexthe Sioth finished wood case with lid. 
£4 down and 6 monthly payments of 29/6, or 


cash. 


SPECIAL METER OFFER 


METER DIAL GLASSES 
3in. diameter x 4 in.thick. Per doz. 3/= | ™ 


| Valve line-up: 2 


THE “CRYSTALTONE ” 
BRUSH PIEZO CRYSTAL 


PICK UP 
Ot High Fh features 
) Hi Videlity T. Tone Reproduction. 
) Pull recorded frequency range covered. 
(ii) ps oy weight of pick-up on record practi- 
ally eliminates wear and surtace hiss. 
Robust construction and modern —_—" 
Convenient to handle for oy os 37/6 6 


change. ONL 
(2 /6 ‘Post and packing). ‘ 
“CONTROL KNOBS 
A set of three knobs, one engraved SW, MW 
and LW. Two knobs fluted for easy tuning. 
IT 


| A_ FIRST-CLASS JOB—BROWN, W 
| BRASS INSERTS—BRAND The Se 


(post and packing 34.) ; 2/6 


W.B. JEWEL EXTENSION 


SPEAKERS 


In handsome cream cabinet. comprising Sin. 
P.M. speaker with multi ratio output trans- 
former and volume control. BRAND NEW. 


(post and packing 2/- ) 36/- 


AUDIO MODULATOR 
TYPE 76 


9-valve equipment comprisi 
amplification (560 kec/s) 
separate B.F.O., 1-stage audio output (phone). 
Also 4-valve push- Pym Fo a 
(1 valve used as A. 
Complete with valves and 
D.C. input with outputs or 
T33C, 2 E36, S$ 'EF39, 
1 EBC33 and 1 EF5O. As 

(carr. | and Packing 7.6) 76). 9S 


AERIAL RODS 


Heavily copper-plated stout stee] rods 
| be joined 


made 
together to 


deal for portable 

working, >. each rod is 2in. long. and 
ae can be + games in ‘coll space and erected 
locati 24 sections for 4/- 


MAIL ORDER SUPPLY CO., THE RADIO CENTRE 
33 Tottenham Court Road, London, W.1. Museum 6667 


WIRELESS WORLD 


RECEIVERS, TRANSMITTERS, 
TRANSMITTING AND SPECIAL VALVES, 


AND COMPONENTS 


WHY VIEW IN THE DARK? 
ELIMINATE EYE STRAIN, 


DE LUXE 
CABINETS 
cathode ray tubes. Beautiful figured 


rELEVISION 
For 9, 10 or 12in. 


medium walnut finish, with high 
polish. Fitted with shelf for receiver, 
glass, speaker baffle and fret, rear tube 
Protector, and castors for easy move- 
ment. Undrilled. 

LASKY’S 

Carriage tale extra, £0-10.0 
Outside dimensions 0 cabinet: 

61° x 16)" x 32” high 


Filters. 9in., 13/6° 
10in., 1§/-. 12in., 21/-- 
Filter Lens Qin. or 
10in. Price §0/-. 
Post free. Filters sup- 
plied on your approval 
for 7 days. Money re- 
funded if dissatisfied. 


mid 
Brand new and 
With stand off insu- 
ators and fixing feet. Size: 
jin. » 2} in. « 5in. high 
LASKY#'S PRICE each 
Postage 9d. extra. 
MIDGET LF. TRANSFOR- 
MERS. BY WEARITE. [ron 
Frequency range 


HIGH VOLTAGE OW FILLED 
CONDENSERS. x 


000 vow 


just cores 

vot wo c/a. . 

high, jin. x pin. 

PRICE per pair 

Postage fid. extra. 

RECEIVER UNIT TYPE 153 

5 Mc's Pye Strip). BRAND 

NEW AND UNUSED. Coen- 

tains 4 RP. stages, detector, 

video amplifier, phase splitter. 
EPS) and 1 BASO 
Stripped from brand 

new equipment. Supplied 

with- valves. Full circuit and 

connecting detaila free w 


ith 
each unit. LASKY’S PRICE 
Post free 


.F.F. IVER TYPE 
B3108. BRAND NEW AND 
UNUSED. IN ORIGINAL 
CARTONS. Contains 8 new 
Valves 4 SP4l, 1 EA50, 
1 VR78, 2 CV6. Also a host 
of componenta, coils. con- 
densera, resistances, etc 
motor generator with input 
of 24 volts, and output of 
480 volta. 

LASKY'S PRICE 

Carriage 3/@ extra. 25/- 


COMMUNICATIONS RECEIVER. TYPE P.C.R. By Philipe. Perfect condition. Aerial 
tested befere de-patch valve superhet circuit: R.F., F.C., tw va, D.D.T. 
pentode output. Frequency coverage: 16-50 mtra. ; 200-550 mitra, : 800-2,500 mtre. 
Fitted in metal case, black crackle finish, with built-ls toud«peaker. Fly wheel tuning 
May be used with any euitable power pack. Supplied complete with 6 brand new 
Mullard valves : 3 EF%9; | BCHSS ; 1 EBCS3; 1 EL. 


tasgy’s PRICE £10 . 10 . O carringe 10/- extn 
Power pack for P.C.R. Receiver. 12 volt. 


Lasky’s PRICE 39/6 carriage 5/- extra. 


EX. A.M. RECEIVER TYPE R1132A. BRAND NEW AND UNUSED. IN MAKER'S 
URIGLNAL WOOD CASE. High frequency receiver. 100-124 Mc/s. Contains 11 
valves: one VK65, one VE66, four VR53, two VR54, one 6J5, one VS70 (voltage 
. one VRS7. Large taning scale, with slow motion drive. 0-5 m/a. tuning 
meter, R.F. and L.P., gain controls, jack sockets for line and "phone. Totally enclused 
in metal case, grey enamelied, with plated handles. Size: Isin. x l0in. x Ilin. 
Weight packed 54lb 

Supplied with circuit and calibration chart 


Lasky’s PRICE 99/6 carriage 10’« extra 


stabiliser 


LA.L. VALVE AND CIRCUIT ANALYSER 
details dealing with this analyser. 


asky’s PRICE £10 . 19 . G carriage 10/- extra 


BRAND NEW. Write for copy of ful! 


RECEIVER UNITS TYPE 25 
Lhe receiver section of th 
TR1196 equipment Easily 
mverted to an all-wave re 
eiver 6 valve superhet. Valve 
ine uf 


Trew with each reveiver 
Lasky’s Price 22/6 
SPENIALLY SELECTED 
Usirs 


PRICE 
RECEIVER 25. LES 


me rte 8/6 


All unite 2/6 extra for carriage 


RADAR INDICATOR UNITS 
TYPE 162C. BRAND NEW 
IN MAKER'S ORIGINAL 
WOOD CASE. Contains 2 
cathode ray tubes, one in 
VCR517 and one Sin. VCRI39 
Also the following valves :— 
three SP61, one 6J5, three 
EA5O, one D1 Dozens of 
ymmponents, coils, resistances, 
ondensers, seven pot/ meters, 
ete. Enclosed in metal case, 
size 12in. x Qin. x 19in 


Weight 40Ib. 
79/6 


LASKY’S PRICE 

Carriage 7/6 extra 

The 162C Indicator. Lew the 
VCR129, 


LASKY’S PRICE 
Carriage 7G extra. 


EX-A.M. COMMUNICATION RECEIVER TYPE R1155. 


BRAND WEW IN WOOD 
TRANSIT CASE. Aerial tested 
before despatch Supplied 
omplete with 10 valves. Cir- 
B.F.O., A.V. R.P. 
-- two LP, stages, magic 
eye, ete, 
) frequency ranges: 
c/s; 7.5-3.0 Mela, ; 
600 ke/s; 500-4 ke/s; 
75 ke/e LASEY’S PRICE 


£12.10.0 


Carriage (in woud case), 7/6 


modification data and 
details supplied free 
with each receiver. 
it stage for the 55, as described in the modification in- 
Fully assembled, and supplied with output valve and rectifier. In black 
enamelled case ready for use 


LASKY’S PRICE 79, 6 Carriage 5/- extra 


Power pack and out 
atructions 


LASKYS RADIO 


370 HARROW ROAD, PADDINGTON, LONDON, W.9 


(Opposite Paddington Hospital) 


Hours: Mon. to Sat. 9.30 a.m. to 6 p.m., Thars. half day 1 p.m. 


Telephones: CUNningham 1979 and 7214 
Send a 2}d. stamp with your name and address (in 


block letters please) for a copy of our current stock list, giving details of our supplies of new manufacturers’ surplus 
equipment and ex-Government radio, radar and valves, ete. 


FEBRUARY, 1951 WIRELESS WorRLD 


MORRIS & CO. (RADIO) LTD. 


Great Clearance Offer 
OF BRAND NEW & _ PERFECT 


Cathode Ray Tubes & Valves 


CA THODE RA ¥ TUBES 


on 
lev per n Dia. in | Focus 
| 


io. | inches | 


O.K. | 
for 
TV. 


Defn. EHT 


| 2.75 


| _ 1450 Expmtl. 
5CPI 

SBPI 
3EPI 
VCRI38 


| VORI40 


| VCRSI | 
VCRSI6A 
VCR522 
EM14/1 


Acorn Valves : 


Type 956, 2/6 each, 
20/ per dozen. 

Ty;c¢ 958A, 3/- each, 
24/- per dozen. 

Types 9004, 9005, 3/6 
each. 


| 
| 


Output Pentodes. Type 
CV321. Surplus Equi- 
valent of the KT66. 
6/6 each, 60/- per doz. 
No extra charge for 
matching. 
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THE INCREASED FLOOR SPACE OF OUR NEW FACTORY 
AND GREATLY ENLARGED STAFF, NOW ENABLES US TO 
OFFER IN MOST INSTANCES A “BY RETURN” SERVICE 


Mullard MW 22/3 Television Tubes 9in. diam., | VCR 97 C/R Tubes. Have slight cut-off making 
Magnetic. Usual price £11/10/- To clear, them unsuitable for T/V use, otherwise perfect, 
£6/17/6, plus 12/6 carriage, packing and in- 10/- each. Base 2/6, plus 5/- carriage, packing and 
surance insurance. 


In addition we offer the following tubes (for one 
month only) at the ridiculous price of 5/- each 
(preferably to callers only as packing, carriage 
and insurance amounts to 7/6). Types available. 
ACRI, ACR2, ACR2X, ACRB8, ACRI3. 


VCR SI7C C/R Tubes 6tin. Diam. 
Screen. Excellent for TV, 20/- 
riage, packing and insurance 5/-. 


12in. Electrostatic Television Tubes 

63D/S, Green Screen. 3KV Max. EHT, ones 
Base 2/6, plus 15/- carriage, insurance and 
packing. 


: Green/Blue 
Base 2/6, car- 


| Thyratrons, Type CV 1141, 6/6 each. 
| 50/- per dozen. Type cv 22, 20/- 
| each, | 


UHF Oscillators, Type RLI8, 5/- ea. 


Type 86I, 
40/- per dozen 


UHF Triodes. Type 7193, 1/6 each, 


-Kilowatt Pentodes. 
20/- 12/- per dozen. 


(callers only). 


ope 


|v IM Pentodes CV 1124 (MSPEN), 
4 v. 7-pin base, 5/- each, 36/- per 
| dozen. 


Type E1148 I/6each. 12/- per dozen 


Electron Multiplier ae. Type | 
Type CV52, 4/6 each 


EHT Rectifiers. Type 2X2/879, 2/6 
931A, 30/- each. Base 2 


each, 20/- per dozen. 


Bayonet Base (Side Soon | Out- 
put Valves, Type ELSO, 6.3 v., 5/- 
each, 36/- per dozen 


| Output Triodes meas DET 5. Ar excellent replacement for PX25, 10/- 
each. 75/- per dozen. Type P27/500, practically identical with the PX25A, 


25 watt Pentodes. Type PT 25H, 
| 10/- each. 75/- per dozen. 


4 v. 400 v., 3/- each, 24/- per dozen. 


Miniature Valves CV3830 (XH !.5), 
2/6 each. 20/- per dozen. 9002, 
9003, 3/6 each. 


| | Transmitting and Special Purpose Val 
Special Offer. Types 8012, 830B, 878, TOSA, 843, 1625, 1616, 4C27, 703A, 
EL266. Any of the above 5/- each. 


SCPi and SBPIi Cathode Ray 
| Tubes, 27/6 each, specia quota- 


tions ior large quantities. 


Bayonet Base (Side Contact) Fre- } 


quency Changers. CV 1123 (EFS), | le | = Valves, 13 v. .2A HF Pen- ne 
(VR123), 6.3 v., 5/- each. 36/- per T.R. Box. Type CV 115, 5/- each. odes, 3/- each, 24/- per dozen. | 327A, . 
dozen. \* 


Valves. 


SS7A, £2. 
803, 15/-. 


TERMS OF BUSINESS 


Postage and Packing is free for orders over £2 in value unless otherwise stated. 


Under this amount, please include 
\/- for orders up to 10/- and 1/6 for orders over 10/-. 


C.O.D. orders cannot be sent under 20/-. 


152-153, FLEET STREET, E.0.4. Phone: CENtra/ 2833—and at—207, EDGWARE RD., W.2. Phone: AMBassador 4033 
207, Edgware Rood is open until 6 p.m. on Saturdoys. 
OUR CATALOGUE PRICE 6d. CONTAINS j\LL THE NEWEST RADIO EQUIPMENT. 


‘ 


E 


Sein Pe. nlaeniny 5 eee EI 


Vie 


Wiretess WorRLD 


MORRIS & CO. (RADIO) LTD. 


LONG RANGE TELEVISOR KITS FOR— 


LONDON & BIRMINGHAM MODELS STILL AVAILABLE 


USING VCR97 Sos, 317 - O INCLUDING TUBE 


(CARRIAGE & PACKING 15/-) 


As is usual in Premier Kits every single item down to the last Bolt and Nut is supplied. 
All chassis are punched and layout diagrams and theoretical circuits are included. 


FIVE EASY-TO-ASSEMBLE KITS ARE SUPPLIED :— 


VISION RECEIVER with vaives, carriage 2/6 6 
SOUND RECEIVER with valves, carriage 2/6 6 
TIME BASE with valves, carriage 2/6 6 
POWER SUPPLY UNIT with valves, carriage 5/- 0 
TUBE ASSEMBLY, carriage and packing 2/6 6 


This unit includes the VCR97 Tube, Tube Fittings and Socket and 
a 6in. P.M. Moving Coil Speaker with closed field for Television. 
Theinstruction book costs 2 6, but is credited if a Kit for the complete 
Televisor is purchased. 


Any of these Kits may be purchased separately ; in fact, any single 
part can be supplied. A complete priced list of all parts will be 
found in the instruction book. 


20 Valves are used, the coils are all wound and every part is tested. 
All you need to build a complete Television Receiver is a screw- 
driver, a pair of pliers, a soldering iron and the ability to read a 
theoretical diagram. 


The following sens‘zivity figures prove that the Premier Televisor Kits are 
capable of reception at greater distances than any other standard commercial 
kit or receiver whether T.R.F. or Superhet. 
VISION RECEIVER. 
Sensitivity = ... 25uV. for SV. peak to peak measured at the 
Anode of the Video Valve. 

Sound Rejection Better than 40 db. 
“ELECTROSTATIC’”’ Adjacent Sound Rejection Midland Model. Better than 50 db. 

CONSTRUCTION SOUND RECEIVER. 


BOOK 2/6 Sensitivity ... oe 20nV. Vision Rejection, better than 50 db. 


NEW PRE-AMPLiFIER FOR FRINGE RECEPTION AREAS 


Conversion to the Scottish Frequency 
wil’ only be a matter of Coil alteration. 
Free details will be available when the We can supply the complete kit of parts to make this wide band width Pre- 

frequency is announced. Amplifier using 2-717A Pentodes. For use with Televisors able to supply 


130v. 20 mA., H.T. and 6°3v., *3 amps. L.T. 


Completely screened. Includes valves, chassis, diagrams, etc. 27/6 


SEPARATE POWER SUPPLY UNIT KIT IF REQUIRED. 
(REQUIRED BY BOTH PREMIER KITS) 


When ordering Televisor or Pre-Amplifier Kits 


PLEASE STATE IF THE LONDON, BIRMINGHAM OR HOLME MOSS 
MODEL IS REQUIRED 


CALLERS TO 
207, EDGWARE RD., W.2 Phone : AMBassador 4033 (Open till 6 p.m. Saturday: 


AND 182-153, FLEET STREET, £.C.4 Phone : CENtral 2833 
Terms of Business : Cash with order or C.O.D. over £1. Send 6d. Stamp for list. 
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MORRIS & CO. (RADIO) LTD. 


HOLME MOSS—ARE NOW AVAILABLE 


USING 9" OR 12" MAGNETIC CR. TUBES 


° ©@ including all parts, val d loud- 
£19°19°0 spaalar” but Vauieding Co. TUBE 


(Carriage and Packing 15/-) 


CIRCUIT DETAILS 


The Vision Receiver consists of 4 R.F. 
stages (EF54’s) which are followed by a Diode 
Detector and Noise Limiter (6H6) which is 
directly coupled to the Video valve (EF54). 
Complete Kit with valves, £3/16/0, 

Carriage and packing 2/6. 


The Sound Receiver comprises 3 R.F. stages 
(6SH7's) follwed by a Double Diode Triode 
(6Q7), which acts as Detector and L.F. 
Amplifier. A Noise Limiter (EAS5O) is 
also incorporated. The output valve (6V6) 
drives a 10in. P.M. Moving Coil Speaker with 
closed field magnet, which is included in the 
time Base Kit. 

Complete Kit with valves, £3/1/0. 

Carriage and packing 2/6. 


The Time Bases employ blocking oscil- 
lators on both Line (6SH7 and 807), and Frame 
(VRI37 and 6V6). .H.T. (Non-lethal) is 
taken from the Line Output Transformer 
through a voltage doubler employing two 
valves (VUII1). The Sync separators are 6H6 
and 6V6. 

Permanent Magnet Focusing. 

Complete Kit with valves, £8/5/6. 

Carriage and packing 5/-. 


The Power Supply is from a double-wound 
mains transformer completely isolating the “MAGNETIC ”’ 

receiver from the mains. The H.T. Rectifier CONSTRUCTION BOOK 
is a 5U4G. 


Complete Kit with valves, £4/16/6. 
Carriage and packing 5/-. 


EACH KIT OR INDIVIDUAL PART AVAILABLE SEPARATELY 


/ 


WELL MADE WALNUT FINISH 
PEDESTAL CABINETS 
ARE AVAILABLE FROM STOCK 


é6in. TUBE KIT £5. 10. 0 CARRIAGE 
Th » » £6. 15.0 & PACKING 
I2in. o & 2S 7/6 


ALL POST ORDERS TO OUR NEW FACTORY AT 
740 HIGH RD. TOTTENHAM, N.17. TOTTENHAM 537! 
TERMS OF BUSINESS, CASH WITH ORDER, OR C.O.D. OVER El. 


MOVING COIL LOUDSPEAKERS 
ROLA 6jin. ENERGISED, 1140 ohm field, 
with pentode O.P. Transformer, 15/- each. 


PLESSEY Sin. ‘PERMANENT MAGNET, 
with extra heavy — and pentode O.P 
Transformer, 12/6 each 


MOVING COIL LOUDSPEAKERS 
(3 ohm vic.) 

2tin. Personal Tees (15 ohm vic.) ‘ 
Zin. JP. . 9/- Sin. Truvox ‘ 
Bim.. ROM sacececae 6in. Truvox... 
Bin. Plessey 10in. Rola 
12in. Truvox 
5in. Truvox in handsome plastic cabinet (cream 
or walnut), 6x6in. with v./control, 27/6. 


SPECIAL OFFER OF or ¥ et | 


SS RE-ENTRANT P.A. 

KERS, v./coil 7 ohm. Platching trans- 
cou 4.5-1 and 6-1. Ratios with vol. 
control at max. Very sensitive and directional. 
Single unit, 55/-. Twin units, 75/-. Carriage 
and packing, S/-. 


E.H.T. TRANSFORMER. Output !,000 v 
at | m/a., with two 4 v. 1.5 amp. L.T.s. In 
power supply this will! give an output of | ,500 v. 
halfwave or 2,500 v. fullwave. Price 17/6. 


T.V.WHITE RUBBER MASKS (CORRECT | 


ASPECT). We can now supply a specially 
designed White Rubber Mask for 6in. C.R. 
tubes at 7/6 each. 

Yin. White Masks, 9/6. White Masks, 
16/11. 


12in 


SUPER QUALITY TELEVISION MAGNi. 
FYING LENS. To suit Sin., 6in. or 7in. tubes 
Increase picture size considerably, 25/- each 


PERMANENT MAGNET FOCUS POTS. 
Available for ail tubes, 15/-. Please state tube 
used. 


WELDING oR GROUND HEATING 
TRANSFORMERS. input 230 v. Ourput 
1S v. 60 amps. Tapped at 14-13.5-13 v. 74x 
7x6in. Weight approx. 50 Ib. Price 55/-. 
Carriage and packing 1|5/- 


SPECIAL OFFER OF COLLARO ELEC- 
TRIC GRAMOPHONE UNITS. The motor 
tonearm and crystal pick-up in one unit with 
automatic stop and start. Induction motor, 
variable speed. For A.C. only, 100-250 voits, 
50 cycles. List price £11/2/2. Limiced quantity 
only at £4/19/6, plus 2/6 carriage and packing. 


ELECTRIC GRAMOPHONE MOTORS 
by world famous makers. 200-250 v. A.C., 
with variable speed control, |2in. turntable, 
pick-up arm, auto start/stop. Without P.U. 
head, 77/6 each. 


ENAMELLED COPPER AERIAL WIRE 
on 1,200 ft. reels, 7/23 s.w.g., 25/- per reel. 


Wrretess WorLD 


| GIVE YOUR HOME BUILT RECEIVER 


| THAT PROFESSIONAL LOOK. 
| 

| We can supply al! the parts to help you. 

| Bakelite Cabinet (Brown or Ivory) 


| Punched Chassis 

3 vaive plus rectifier T.R.F. 

or 4 valve plus rectifier, Superhert 
Engraved Glass Dials 


| 16-50 and 180-550 es 

or 180-550 and 800-2,200 

or 16-50, 180-550 and 800-7 2,200 m 
All with station names, new wavebands 


——, T.R.F. 
180-550, 800-2,200 metres, pair 


| SUPERHET 
| 16-50, 180-550, 800-2,000 metres, set 


CORD DRIVE ACCESSORIES 
ABOVE. 


Drum (2}in. diam.)... 
Driving Head 
Double Pointer 
Spring . 

Nylon Cord (yard) 
Dial Back Plate 


CIRCUIT DIAGRAMS 


For T.R.F. or Superhet Receivers, each 16 


All components to enable you to : 
build a first class set will be found ; 
in our Catalogue, price 6d. : 


| 


| ohm. 


MOVING COIL METERS. 
All 2tin. outside diameter. 
50 m/a.... 

20 amp...... 

20v. 

500 microamps 

All 3}in. outside diameter. 
| mia. isjtt 
200 m/a. 

Thermocouple meters : 

3 amp. ... 

3fin. 2amp. . 8 

Electrostatic ditto, 5K, 4fin. .......0 


HOT WIRE AMMETERS. 0-10 ‘amps., 
Sin. scale, projecting type metal case, 5/ ~ each. 


METAL RECTIFIERS. 
Bridge type : 

v. 5S amps. 
12 v. | amp. 
Half wave : 
260 v. 30 m/a. C.T. 4/- 
E.H.T., Pencil Type : 
Output 650 v. | m/a., 4/7 each. 

v. | m/a., 6/- each. 

Outputs given are half wave. Two of either 
Rectifiers can be used in voltage doubling. 


CRYSTAL MICROPHONE. 

An entirely insulated crystal microphone which 
can be safely used on A.C./D.C. amplifiers. 
High impedance. No background noise, really 
naturaltone. The ideal Mike for tape, wire and 
disc recording and sound projectors. Price 
17/6, 


30 m/a. «+» 10/6 
500 microamps 19/6 
3.5 amp. ... Si- 


50/- 


y = 
8/- 


4/- 
17/6 


6 v. | amp. ... 
12 v. 4 amps. 


300 v. 75 m/a 5/- 


R.107 RECEIVERS in partly dismantled con- 
dition. A wonderful spares investment for 
R.107 owners, 50/- each. Only available to 
callers 


POWER PACKS, input 200-250 v., 50 cycles. 
Output 330 v. 60 m/a., 6.3 v. 2-3 amps. and 6.3 
v 3 amps for 6X5 rectifier. Mounted on 
metal chassis approx. 6x 6in., fully smoothed, 
19/6 each ; 6X5 rectifier, 5/- each. 


3-GANG CONDENSERS. Modern bar type, 
0005 mfd., tin. diameter spindle, ceramic 
insulation, 5/- each. 


WAVE CHANGE SWITCHES, 3-bank, 
each bank 2-pole, 4-way, one bank with shorting 
bar, 7/- each. 


ROTARY TRANSFORMERS, input 
volts, output 1,000 volts at 350 m/a. 
require adjustment, 20/- each. To 
only. 


BALANCED ARMATURE EARPIECES. 
Type DLR No. 5. IT.BAS5.S. Highly sensitive 
60 ohms earpieces. Make excellent sound 
powered telephones without batteries or 
matching, 1/3 each. 

VITREOUS RESISTORS, 50 K. ohm 200 watt, 
20 K. ohm 200 watt, 10 K. 50 watt, 14 K. ohm, 
tapped at 2 K. 75 watt, 75 K. ohm, 50 watt, 
350 ohm 50 watt. Any of the above, I/- each, 
8/- per dozen. 


BLOCK CONDENSERS. Jelly filled. | 
mfd., 1,500 v. working, 2/- each, 18/- per dozen ; 
| mfd., 600 v. working, 1/3 each, 12/- per dozen ; 
2 mfd., 800 v. working, 1/9 each, 17/- per dozen. 


_- 
’ * 


callers 


she. GOODMANS ™.C 

LOUDSPEAKER. 
ecaaal in a cast aluminium 
case, 64 x 4x Jin. with grille 
15 ohm. v./coil. Transformer 
ratio 17: 1. 15 ohm to 4,500 
With 100 ohm w/w 
vol./control. 15/- each, plus 
2/- carriage and packing. 


CALLERS TO: 


152-153, 
Phone: 


Terms of Business 


FLEET STREET, 
CENtral 2833 
Cash with Order or C.O.D. over £1 


E.C.4 and at 207, 


EDGWARE ROAD, W.2 
Phone: 


207, Edgware Road is open until 6 p.m. on Saturdays 


AMBassador 4033 


FEBRUARY, 


1951 


MORRIS & CO. (RADIO) LTD 


Duil? 


BUILD A PROFESSIONAL LOOKING RADIO 
AT LESS THAN HALF TODAY’S PRICE 


Two modern receiver kits are available. 
Bakelite Cases, size 12in. x Sin. x 6in. 


Each Kit is complete in every detail, nothing has to be made or improvised. 


struction very simple. 


A three-valve, plus rectifier, T.R.F., and a four-valve plus rectifier superhet. 


The Dials are illuminated, and the receivers present an attractive appearance. 


T R F Valve line up :-— 

6K7 H.F. Pentode 

6SH7 Detector 

CV1510 Beam Power Output in the A.C. model. 
The A.C./D.C. Output Valve is 12A6. Both use 
Metal Rectifiers. 

Waveband coverage is for the Medium and 
Long bands 

Price £4/19/6. (Carriage and packing 2/6). 
With Wainut or Ivory Cabinet 


WILLIAMSON AMPLIFIER KIT. 


We can supply the Kit of Parts for the latest 
version of this famous amplifier complete. in 
every detail for, £10/10/-, with valves, output and 
mains transformers 


WILLIAMSON AMPLIFIER OUTPUT | 


TRANSFORMERS co specification, 
Mains Transformers, 45/-. 


63)-. 


BATTERY CHARGER KITS. 


All incorporate Metal Rectifiers. Transformers 
are for use on 200-250 v. 50 cycle Mains. 

To charge 6 v. Accumulator at | amp. with 
resistance supplied to charge 2 v. 22/6. 
27/6. 


with 


To charge !2 v. accumulator at | amp., 


To charge !2 v. accumulator at 4 amps 
resistance and meter as illustrated, 75/-. 


NEW BABY ALARM KIT. 


A complete Kit of Parts in plastic cabinet to 
construct a device to enable baby’s cries or 
even breathing to be heard in any selected room 
in the house. Consists of a 2-valve amplifier 
(mains operated) with midget telephones which 
are used as microphone and loudspeaker. | 


NEW A.C. ALL-WAVE SUPERHET KIT. 
7 valves (plus See for 290-250 v., 40-60 


cycles A.C. main 
190-540 and 900- 


4 wavebands, 13.6. 52, 51-190, 

2,100 metres. 

Pick-up input. Uses 6K7, 6K8, 6K7, 6BS8, 6J5 and 
two 6V6 in push-pull, giving an output of 10 
watts. 

Specially designed O.P. transformer to match 
6V6's to 3 and 1S ohm speakers 

Negative feedback is applied over 3 stages 
giving a high fidelity output. Tone control 
is incorporated, €14/5 - 


Also available for A.C./D.C. mains. 
tion as above except that valve 
6K7, 6K8, 6K7, 6Q7, 6J7, 
Kit form act €13/8/10. 


HT. ELIMINATOR AND TRICKLE | 
CHARGER KIT. 


line-up is 
two KT33C. In 


All parts to construct an eliminator to give an 
output of 120 volts at 20 m/a. and 2 volts to 
charge an accumulator. Uses meta! rectifier, 


MAINS NOISE ELIMINATOR KIT. 
Two epesinly designed chokes 


May be left permanently connected. 
with valves, circuit and instructions for 200- 
250 v. A.C. mains, 55/- 


s with circuit diagram 
Cuts out all mains noise. Can be assembled 
inside existing receiver, 6/- complete. 


Specifica- | 


with three | 


Both are housed in attractive 


Easy to follow, point-to-point diagrams are supplied, making con- 
They are for use on 200-250 volt mains, and both A.C. and Universal! Models can be supplied. 


SUPERHET Valve line up :-— 

6K8, 6K7, 6Q7 and CVI510 Beam Power Output 
in the A.C. Model 

The A.C./D.C. Output Valve is 12A6. Both 
use Metal Rectifiers. 


Waveband coverage is 16-50, 190-540 and 


000-2,000 m 


Price £6/19/6. (Carriage and packing 2/6). 
With Walnut or Ivory Cabinet. 


GRAMOPHONE AMPLIFIER KIT. 


Consists of complete Kit of Parts for a 24 watt, 
Mains-operated 2-stage Amplifier for use with 
any type of pick-up. Volume and tone controls 
are incorporated. Output impedance is 3 
ohms 


Cat. No. AMPI47. Price complete, 59/6. 


For 200-250 v. mains with valves and diagrams. 


TELEPHONE KITS. 


Build yourself a 2-station telephone with 
two complete units as_ illustrated. Uses 
balanced armature units. No batteries needed. 
10/- Set of two Units. With diagrams. 


METER KIT 
500 MICROAMP MIC. 
METER, with separate High Stability, High 
Accuracy, Resistors to measure, 15, 60, 150 and 


A FERRANTI 


600 volts D.C. 
2tin. 


Scale length (#in., 
10/- the complete kit. 


diameter 


ALL POST ORDERS TO OUR NEW FACTORY AT 


740, HIGH ROAD, TOTTENHAM, N.17. 


Terms of Business: 


Cash with Crder, 


Tottenham 5371 


or C.0.D. over £1 


: 
t 
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PLUGS & SOCKETS 


SOCKET STRIPS. Paxolin mounted. 

Two socket engraved L.S. 6d. each. 

Bin. C16B. 

Two socket engraved A.E. 6d. each. 
8A. 


engraved P.U. 6d. each 


Two socket engraved Dipole 6d. each. 
Bin. C19 

Two ca plain. sd. each. Bin. C18B. 
Three socket engraved DIP and E. 9d. each. 
Bin C16D. 

Three socket set Al, A2 and E. 9d. 
each. Bin Cl 

Four socket ll A.E. Pickup, 9d. each. 
Bin C19E. 

Four socket engraved P.U. Ext. L.S. 9d. 
each. Bin CI6E 

Five socket plain. od. each. Bin C16C. 


TWO PIN PLUG. 
Split pin type, this fits coches pes CI6A, 


C16B, etc. 6d. each, Bin 
ceon 


Eh SPECIAL SOCKET PANELS. 
Two socket plain, with reer e 
optiona) switching for e bd 

cw 


—— ro external eu € is 
gr arn 9d. each, 
in. 


Four so panel, ee 
marked P.U., L.S., with czoD 


a 
screw shorting switch for ~— internal 
ie ane a0 speaker etc., 1/3 each. Bin C20D. 
\e @ 2.8 5s Mains voltage selector panel, three-socket 
Czon marked 200, 220, and 240, screw adjuster 
type 1/3 each. Bin C20E. 


TELEPHONE JACKS AND PLUGS 


Jack Plugs, bakelite, 7d. each. 

Bin D31A. Dare 
Jack Socket for D31A. rod. ca. Bin D31B 
Jack a thin type fibre insulated. 1/3 each. 
Bin D 31D. 

Jack mn for D31C, one hole fixing for 
mounting on metal panels, complete with insu- 
lating and spacing washers, 1/3 each. Bin D31C. 


MULTI CABLE CONNECTORS. 


Ten way sockets, Ten way plugs, 


self locating, bakelite shrouded, 
strongly made, 
well insulated. to fit above, 1/3 


1/3 each. Bin h. Bin D33AR. 
D33AL. D3sAR bs ? 


Seven way brass cased plug 
ideal for portable apparatus. 
Price 1/3 each half. Bin 
D33AR & D33BL. 


WANDER PLUGS 
Insulated split-pin type, blue 3d. each. Bin 
D31F 


Se split-pin type, red, 3d each. Bin 
D32E. 


Larger banana type, black, 6d. each. Bin D32D. 
Lockable wander plug can’t fall out 9d. each. 
Bin D30A. 


MINIATURE FLEX CONNECTORS. Z 

Plug and socket complete, ebonite, non- {le He 
reversible. Ideal for toys, razors, etc., 

2 amp rating, 9d. pair. Bin D32B. Daze 


CO-AXIAL PLUGS AND SOCKETS. 
Suitable for car radios as well as T.V. for mic. 
leads, etc. Plugs 6d. each. Bin D32 AR. 
Sockets 7d. each. Bin D32AL. 


OUTLET SOCKETS. 


Bakelite body, suitable for laying or mount- 
ing on skirting age 7 extension speakers, 
etc. 9d. each. Bin [ 


| 
} 


SPECIALS 


TAG STRIPS & TERMINALS 


CABLE TAGS. 


TAG STRIPS. Puxolin mounted. 


Two lugs, one earthed, 3d each. Bin C17A. 
Three lugs, centre earthed, 4d each. 
Bin C17B. 

Four lugs, one end earthed, sd each. 
Bin C17 

Six jugs. two ends earthed, 6d each. 
Bin. C17 


Ross Courtenay, boxed and assorted Garo 


sizes. §/6 per 100. 


LEE ET EIS) 


° 


§8882888838 


creck 


‘eo 
cc 


Bin C20F. ¢20F 


GROUP PANELS. Paxolin mounted 


5 ro (10 lugs) 7d each. 
Bin C18CL. 
6 components (12 lugs) 8d_ each. 
Bin C18CC. 
11 components (22 lugs) 1/+ each 
Bin C18CR. 


TERMINALS. Screw and Spade. 


Spades, red or black, for L.T. Batteries. 
3d. each. Bin C18E. 


Spades, heavy duty, fit Ex-Government car 
batteries. 9d. each. Bin C20A. 


Screw Earthing terminals, flat bottom plate 
for flush mounting, with soldering tag. 
4d. each. Bin C19C. 


Fully insulated screw terminals, Belli 
hee Ope: 2BA. heavy duty, black 1/- eac 


C19F. 


Earthing screw terminals 


2BA, also used 


for connecting two spades (as C20A) 
together. 9d. each. Bin C20C. 


Screw down terminal 4 


B.A. with ite 


insulated head. sd. each. Bin C80F 


Screw down terminal all metal, 6 B.A., Dh — 
4d. each. Bin C21C. 


PAXOLIN PANELS 


crc 


Ideal for making up special tag boards, 
front panels for instruments, etc., the 
thickness of the panels varies a little, 
but on the average is yin. 


Size 6in. x 6in. 1/- each. Bin K20D. 
Size 12in. x 8in., 2/6 each. Bin K20C. 
Size 12in. « 12in., 3/6 each. Bin K20B. 
Size 24in. x 12in. 6/- each. Bin. K20A. 


VERY THIN PAXOLIN. For in- 
sulation behind group panels etc. 

Size 6in. x 6in. 9d, each. Bin K22D. 
Size 12in. x 8in. 1/- each. Bin K22C. 
Size 12in. x 12in. 1/9 each. Bin K22B. 


THOUSANDS OF SPARES 


are described in our 1951 list which is now being 
printed. The price is 6d. post free so be sure of your 
copy by sending to-day or by including 6d. with your 


next order. 


TIMED SWITCH MECHANISM 


This comprises a beautifully made 8 day jewelled miniature clock 
or watch movement, which operates two 2 amp contact switches. 
These switches also are quite suitable for mains use. There are two 
calibrated dials, one contact adjusts in } hour intervals up to 6 
hours, the other one in one hour intervals up to 36 hours. The whole 
is really precision made to stringent M.O.S. specification. The size 
of the complete switch mechanism is 3in. long and 2}in. across. 
Or if you wish, the miniature clock movement can be removed 
completely and this then measures only Ijin. x fin. The pri 

the complete timed switch is 27/6. These are brand new, sti 
manufacturers original sealed boxes. 
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THIS MONTH 


TRANSFORMER SNIP 


A universal replacement by a very 
famous maker. Standard mains 
input secondaries : 350-0-350 at 
80 mA 6.3 tapped at 4 v. Speci 
and 4 v. at 3 —¥ 

price for one mon ssh * ce. 
plus poe. Note this is a 
shroud drop through type. 


CRYSTALS. 


100 Kc/s American made to very 
high peeciaion, bakelite cased 


range of other 
on octal, 
bases. 


crystals 
7G, 2 pin and other 
Send your requirements. 


10 CORE CABLE 


10 flexible copper conductors 
well insulated suitable for mains 
work. Covered overall with hard 
rubber 1/6 per yard. 


SENSITIVE RELAY 


Extra light weight only 1 ozs. 
suitable for high speed — or 
radio control etc. 2,000 ohm coils 
only require 2 mA to operate, 


solid platinum contacts make or | 
13/6 | 


break adjustable pressure, 
each. 


SPECIAL FOR SCHOOLS 


5in. surface mounting hot wire 
meter 0-10 amps. Lover easily 
removes to reveal precision move- 
ment complete with zero adjust 
and magnetic damping device, a 
real lab. instrument, 17/6 each. 


Riiss RECEIVERS 

In reasonably good condition, 
repairable but not quite complete, 
ideal for spares £4/15/- cach, 
plus 10/- carriage etc. 

SCREWS 

lin. 4BA cheese head, cadmium 
plated 1/9 per gross. 
TOGGLE SWITCH 

Metal body, standard size com- 
plete with fixing screw, 1/3. 
CROCODILE CLIPS 

Small] instrument type best make 
ex-W.D. 3/6 doz 

B7G PLUG 

With hard rubber body, fits 
into standard B7G valve holders, 
ideal for joining small chassis etc., 
1/4 each. 

PUSH PULL 

Input transformer, Varley DP6 


ratio 2.5—1 price offer, 
only 11/6 each. 


Se 


3 all items at time of going to press. List 6d. 


for this 


| time up to 6,000 o! 


REMOTE CONTROL 


With only one pair of wires and a 
simple push button you can select 
any one four stations without 
leavi armchair. This is just 
one many applications of our 
i relay, the price of which is 
y 3/9 here are many other 
to which it can put, 

we will s ly a booklet of circuits 
for 1/9 post free. The action of the 
relay is as follows :— 

current to the solenoid causes the 
ratchet wheel to rotate one notch 


ulse, a built in automatic 
ty —F} the i 


impulses coming 

in until ye are switched off by 

f complet ‘oll Shorting th th —— Semen 

our times te revolution. ¢ secon: contacts 

starts the impulses Lod Attached to the ratchet wheel is a four way 

single aoe switch. ©. ‘e are sure that there are ‘anand new applications 
relay and we offer prizes for new 


| POWER PACK FOR ALL DRY RECEIVERS 


Output 90 v. h.t, and 7.5 v. Lt. using metal rectifiers. 
bakelite case size only 33 x 2 
plug. Suitable for A.C. or D. 


HOT Am BLOWER 


For out instruments etc. This is an mt which is fitted 
with a mains operated heating element and heat control, it is designed to 
fit on a vacuum cleaner tube, at the blowing end of course. Price 17/6. 


SELF ENERGISED TELEPHONES 


Fitted into a 
x 1$ complete with flex and mains input 
. mains. Price 19/6. 


Mee 


—_—_ 
——— 


— 


extremely maintenance costs are nothing. 

Handsets only ee with wall mounting bracket 
as illustrated 22/6 

Or ae oe wall mounting sets with built in hand 

pad and neon flasher 32/6 each. 

you Bn 4 telephone which will leave your 

ae 8 ote ~~ free for writ or other duties, 

then we can supply self powered headphones with 

breast microphone attached for 18/6. These like 

the first item will require a separate calling system. 


a 


| THIS IS YOUR LAST CHANCE 
| To buy one of our R. & C. boxes (made originally 


for Government 
Laboratories) for we are fairly certain that they will be all sold before 
Easter. You have needed this in the past and you will continually need 
it in the future. With it you can put resistance into a circuit one ohm at a 

You can also put in a by equally small 
amounts. Further you can put in combinations o! istance and capacity 
and if are keen on experimenting you can use the box for both arms 
of a wheatstone bridge, for each box has four sections that can be used 
separately. The price is only 19/6, plus 1/6 post. Which is less than the 
cost of the close tolerance resistors. 


10 K.V.A. ALTERNATOR SETS 


For country "7 or if you are setting up a workshop or ‘aboratory in a 
remote place, then these are an ideal unit, because in addition to the 
main ow ab a 230 v. 50 cycles 3-phase there is also 1.5 
. 400 cycles. These alternator sets are complete with 
as enmuiaieet, switch 
switch fuses for =e, 
iron ‘ened and are complete with 
ies! 
be driven by an engine of almost any speed, as the difference can be 
adjusted by "he size of the pulley on the engine. Unused but storage 
soiled. Price is £7§ each, ex works. 


THIS MONTH’S SNIP 


This month we offer at a non-repeatable price the parts for a minia- 
ture einen which will tune long al medium waves and which 
will not pas —— than one cubic inch of space. If you have 
planned to bulid « onal set or a tiny radio then here is an oppor- 
tunity not to be or only 8/6 we supply a two gang tuning 
condenser and a pair of dust cored dual wave coils, ultra small but 
nevertheless very efficient. We also supply free of charge 
circuit of a battery —_ @ mains set using these parts and 
further if you care to call w y demonstrate these sets. 
Limited quantity, so order without i 


exciter, v vol 
iron are mounted on stout angle- 
“* Vee” "pelt pulley, the alternator is 


Orders under £2 add 1/6, under £1 add 1/-. 


Postable items can be sent C.O.D., 


T.V. CONSTRUCTORS 


This is your last chance to secure 
the lowest priced T.V. parcel ever 
offered. It comprises an ex-Govt. 
which among a host of other parts 
contains 11 valves, all 63 v. 
mostly h.f. pentodes, also this 
unit contains a fine wide bandpass 
LF. strip. With this unit we give 
without extra charge all the data 
showing how a really good T.V. 
receiver can be made using this 
unit. Extra parts are needed of 
course but with the main unit et 
this low price the total cost 
should not exceed £10. Price of 
the unit which while not being 
new is nevertheless in quite good 
condition, complete with the 
eleven valves and the data is 
only 22/6, plus 2/6 postage etc. 
Send to-day or you may miss this 
Super bargain. 


TWO VOLT 
ACCUMULATORS 


Made for the forces by one of the 
most famous firms in the World. 


15 amp hour size approx. 6in. x 
ljin. square in ebonite case, 
precharged, only need filling with 


| acid, 4/9 each, plus 9d. post and 
| insurance. Six or more post free. 


SERVICE DATA 


100 service sheets, covering 
British receivers which have been 
sold in big quantities, and which 
every service engineer is ultimately 


Alba, Bush, Cossor, Ekco, Ever- 
Ready, Ferguson, Ferranti, 
G.E.C., H.M.V., Kolster Brandes, 
Lissen, McMichael, Marconi, 


juency meters, amp. meters, | 


d to run at 1,500 r.p.m., but being belt-driven they can, of course, | 


additional charge approx. 1/-. 


Mullard, Murphy, Philco, 
Phillips, Pye, Ultra. Undoubtedly 

a mine of information invaluable 
to all who earn their living from 
radio servicing. Price £1 for the 
complete folder. 


Our folder No. 2 consists of 100 
data sheets 


and component values, alignment 
procedure, etc., etc. Price for 
the folder of 100 sheets is £1. 


| Post free. 


| RECEIVING VALVES 
| We carry a full range of all types 


We also stock Tungar Rectifiers, 
Voltage ce Photo Thee 


trons, etc., a 
\ enquiries. 


Send us your 


Good stock of 
Telephone: Ruislip 5780 


SPRELISION FQUIPMEAT (2) ELC TRON HOUSE, Windmill Hill, RUISLIP MANOR, MIDDX. 
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STILL AVAILABLE ! 


THE TELEVISION SOUND/VISION 
RECEIVER THAT NEEDS NO 
CONVERSION 


LONDON & BIRMINGHAM 
FREQUENCIES 
Uses 10 of the latest type : Size of unit: 10in. x 4}in. x 
miniature valves: 6AM6 ; | lin 
and 6AL5’s. es b fea ie ; ; 
VALVE LG UP B= These units are not ex- 
Te oe. _ Government, but brand new 
one eee and vision R.F = manufacturer’s surplus. May 
AM So d. : + 
a Sound znd. ns be used with any type time 


6AM6é. | Sound 3rd. RF. amp base and c.r. tube. The unit 
6AM6. | Vision 3rd. RF. amp 


SAEs: | Geced ‘aes cae LASKY’S PRICE £6 19 6 is fully assembled and wired, 


noise limiter 


}6AL5. | Vision detector and supplied with all valves and 
g oise limiter ready for fitting. Voltages 
{6AM6. Sound output. 4 . 
; | @AM6. | Sync. pulse separator. | | required: 6.3 v. at 3 amps. 
0. 6AM6. Video output. Complete with all valves) NO EXTRAS and 270 v. at 80 m/a. 
Send 6d. for a copy of the full data, circuits and photographs dealing with this unit. SAVES—SPACE, TIME, Cc ASH. 


Carriage 3/6 extra. 


Sold only at 370 HARROW ROAD, PADDINGTON, LONDON, W.9. 
LASKY’S RADIO (opposite Paddington Hospital) 


Telephones : CU Nningham 1979 & Hours : Mon. to Sat. 9.30 a.m, to6 p.m. Thurs, Half Day 1 p.m. 


AMPLIFIER ACIi!: As suppiied to Universities, Institutes, Colleges, VIEWMASTER TELEVISION : Instruction booklet 5/-. All components 

Factories, and a host of other satisfied users. Specification: 7 valves, in stock. 

including rectifier (6SH7, 6J5, 6)5, 6J5, 2 x 6V6,5Z4). 10 watts push-pull “ CLEAREX ” TELEVISION LENSES: For 9in. tube, 50/-, with 

output to 3 or 15 ohm speaker. High- and low-gain inputs. Separate filter, 55/-. For !2in. Tube, 70/-, with filter, 75/-. 

bass and treble controls. High-quality components, including Varley “ POLASPEX ” TELEVISION FILTERS: For viewing in daylight 

Mains Transformer and Varley DP47 Hi-fi Output Transformer. Negative or artificial light without strain. Will fic your set without necessitating 

feedback. Overall dimensions: I2in. x 64in. x 74in. Supply available any alteration. For 9in. Tubes, 18/- each. For I2in. Tubes, 21/- each. 

for tuner unit, etc. Complete kit, including punched chassis, all valves and TRIMMERS : Miniature ceramic air-spaced 3-30 pF. 5d. each, 4/6 per doz. 

components, with circuits and instructions, including circuit of suitable Philips Concentric type ; 3-30 pF. 6d. each, 5/6 per doz., £3 per gross. 

tuner unit, €8/10/-, Amplifier, wired and tested, £10/10/.. Compression Ceramic type: 50 pF. 6d. each, 100 + 100 pF. 9d. each, 

AMPLIFIER ACI: For those who desire good quality reproduction at 520 pF I/- each, 500 pF, 1/3 each, 1,000 pF 9d. each. 

low cost. 4 valves, including rectifier. Output 5 watts. Volume, tone, ALADDIN COIL-FORMERS: Type F804, with iron-dust cores, Sd 

and variable feedback controls. High-grade output transformer. Chassis each, 4/6 per doz. , 48/- per gross. 

completely isolated from mains. Complete kit, including punched chassis, MAT RESISTORS : 300 ohm 250 watt, 19. 

all valves and components, with circuits and instructions €4/4/-. Amplifier BALANCED ARMATURE HEADPHONES: Type DLR2. With 

wired and tested, £5/5)-. wide comfortable double metal headband, lead oat oe The most 

HIGH-CAPACITY PRECISION MICA CONDENSERS : By leadin sensitive low resistance phones made. Boxed. Per pair, 5/-. 

manufacturers. Accuracy plus or minus 0.5 (point five) per cent of “ee HEADPHONES, TYPE DLRI: Low Resistance with headband, lead 

value. Pure mica and copper foil and plug. New and unused. Special offer at 3/9 per pair, or 42'- per dozen 
2 pairs. 

{ yy tin ha \ ; {es ° oasaao ue k ; ‘ Soeasee ur iz ; : «“ OSMOR ” GLASS DIAL ASSEMBLY : 3-colour, 3-wave, 7in. x 7in., 

9 19 


with drive mechanism, 25/-. 
HY by ted 4 me be to os (i) 0.123750 uF . AERIAL RODS: Heavily copper-plated steel, one foot long. Fit into 
one another to make any length aerial. Per - 

pees Pore maps hag “my — pcs ~ +; ts by P perelies °. — ELECTROLYTICS: By leading makers. All new and guaranteed, 
c+ f= 0.1 uF ae ' 216; sls 2/350. 6: 4/200, 1/3; 4/450, 2/6 ; 8/350, 2/6: 
JUNEERO TOOL: Bends, shears, punches and threads. For all the ¢ a S 450 ravi a ri ise. Pry 36 ; a ae sas, oi 
tittle jobs that waste your time. As reviewed in this journal. Each 18/6. :; 16/500, 6/-: 16-16/350, 4/-: 16-16/450, 6/-; 16-32/350 5/-: 
Xacto Slide Gauge and Protractor. For use with above Juneero Too! 7/6. rh 32 450, 6/6 : 60-100 350, 6/- : 12/50, V9 - 20/12. 2/6 : 25 25.09: 50/12 
LF. TRANSFORMERS : 465 k/c., standard size capacity-tuned. Made 1/9 ; 50/25, 2/-: 50/50, 2/3. . ‘ “i ‘ y ~ 
for us by a leading manufacturer. Per pair . Ou. TEMPERATURE INDICATORS: A sensitive moving-coil 
cee at cane ts “ae with ——- eee. Per pair, 6/6. movement, F.S.D. of which is approx. 120A. Centre-tapped moving 

: g, Medium an ort Wave, Aeria! and Oscil- coil. Calibrated 0-120. Ideal as indicator in bridges, signal strength meter, 
CnnAT Una oe COILPACKS: 8B lead t on movement, or can be modified as sensitive relay. 3/- each, 

% y a leading manufacturer - per doz. 

—_ _ 50 m., 200-550 m., 800-2000 m. Dimensions : 2}ir. x 2}in. x OIL-FILLED L.F. CHOKES: High insulation. Rating 90H at ISmA 
in D.C. 


All goods new and unused. Please allow for post. All post orders to Garland Bros., Chesham House, Deptford Broadway, S.E.8. 


CHESHAM HOUSE, DEPTFORD BROADWAY, S.E.8. §, OBELISK PARADE, LEWISHAM, S.E.13 
TELEPHONE : TIDEWAY 4412/3 TELEPHONE : LEE GREEN 4038 
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Recognised as the Most Reliable Valveholders 


BI2A—Duodecal 
FOR CATHODE RAY TUBES 


Ref. No. B.12/U.l—moulded in Phenol-Formaldehyde 


» » BRU - ” ” ” ” with Polythene Cover 
THE McMURDO INSTRUMENT COMPANY LTD., VICTORIA WORKS ASHTEAD SURREY ASHTEAD 340! 


Do you want to build your own E.H.T. unit? We can supply instructions for 
two methods. The ‘ Westeht’’ balanced voltage multiplier circuit which 
enables the existing 350-0-350 volt transformer to be used as a source of 
E.H.T. as well as the usual H.T. supply, and the pulse driven multiplier 
operating from the line flyback pulses. Both methods incorporate type 36EHT. 


MINIATURE HIGH- 
ESTALITE VOLTAGE RECTIFIERS 


For a copy of ‘THE ALL METAL WAY,”’ which also includes valuable information on our 
H.T., L.T., ana H.F. rectifiers, send 6d. in stamps to Dept. W.W.2. 


WESTINGHOUSE BRAKE & SIGNAL Co. Ltd., 82, York Way, King’s Cross, London, N.1. 
ES Ll LS 
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OUTSTANDING OFFERS FOR THE 
DISCERNING AMATEUR 


COMMUNICATION RECEIVERS. One ONLY of 
each of the following :— 

HALLICRAFTER SUPER SKYRIDER SX28. 6 
bands, .55 to 42 m/cs., 16 valves. Excellent condition. 
£35. Carr. paid. Another ditto, less case, but good 
order. Condition quite good. £20. 

R.C.A. ARS806B. 10 valves. A.C./D.C., 110 v., 5 
bands, 85 k/cs. to 25 mics. Very nice condition. £35. 
1ISSN, Brand New. Fully tropicalised. £15. Carr. 
aid. 

RSS Type WIHI7. Very good condition. 
7 bands. 125 k/cs. to 20 mc/s. Battery operated. £10. 
ROTARY TRANSFORMERS. Admiralty Pattern. 
Brand New in crates complete with starter and smooth- 
ing Unit, type 512B. 12 v. 45 amps. In. 1,500 v. .2 
amps output. 3,000 R.P.M. . Type M381 220 D.C. 
2.5 amps In., 1,500 v. .2 amps. 13.5 v. 5 amps output. 
Complete with starter and smoothing unit. £15. 
CRYSTAL aaa tg = Brand new. Less 0-10 
m/a. Meter, 25/-. Carr. 

@ MAX B4 40; TRANSMITTER. Brand new, £75. 
Full details on request. 

1155 RECEIVERS. New condition in transit cases, 
complete with valves. Without a blemish. Aerial 
tested, £10/10-, plus 7/6 carriage. 

1155 POWER PACK AND OUTPUT STAGE 
(USO and KT61) to ‘* Wireless World ”’ specification, 
in neat black crackle case size I2in. x 8in. x Sin., with 
Sin. L.S. built-in. Just plug into 1155 and set is instantly 
all A.C. operated without any modifications. Price 
£6/10/-, plus 3/6 carriage. 

RECEIVER TYPE 25. Covers 4,3-6.7 mics. Makes 
an ideal basis for an all wave receiver. Complete with 
valves EF36 (2), EF39 (2), EK32 and EBC33. Brand New 
Condition. Supplied with necessary conversion data for 
home use. Price 25/-. Carriage 1/6. 

TELEVISION PRE-AMPLIFIERS. Makes a blur into 
a clear picture. Really sensitive. Fitted with EF5O. 
Very compact. Power requirements 6.03 v. L.T. and 
200/250 H.T. Ready for instant use. No modifications. 
State for London or Birmingham. Price 15/-, plus 1/- 
post and packing. A snip. 

BC306 Aerial Tuning Units, ceramic switch, slow 
motion drive, etc. Size |6in. x 8in. x 8in. Brand-new 
in cartons. The last few dozen. 10/- each, carriage 1/6. 
12-volt Car Radio. Comprises an ex-Govt. 6-valve 
Command receiver expertly modified to tune medium 
wave band. Complete with separate Sin. loudspeaker. 
Excellent performance (definitely not available for 
6 volts), price £6/10/-, carr. paid. 

Public Address LOUDSPEAKER Cabinets. Fitted 
with Carrying Handle. Grey Finish. Aperture 7in. 
Size 18in. sq. x 8in. deep. Price 21/-. Carriage 3/6. 
PAMPHONIC PA LOUDSPEAKERS. |0in. high 
flux unit. Handsome, Maroon Cellulose, Metal Cabinet, 
20in. x Yin. x 13in. Impedance 3 ohms. Brand-new. In 
cartons. Not surplus. Less than half price, 55/-, 
carr. paid. 

Command Receiver Triple Controllers. Brand-new, 
in cartons, 8/6 post paid. 

Medium Wave Coils for converting BC453/4/5 to MW., 
10/- each. State which required. Tuning spindle and 
knob for same, 2/6. FSO ceramic valve holders, 5/- doz. 
(minimum). Morse keys, new, ex-Govt., 3/6, post 6d. 
AMPLION CRYSTAL PICK-UPS, brand-new, in 
cartons, 26/9, post paid. 


Above are precise and honest descriptions. Enquiries 
must be accompanied by 2}d. stamp. 


H.P. RADIO SERVICES LTD. 


Britain’s Leading Radio Mail Order House 
Estd. 1935 


55, COUNTY ROAD, WALTON, LIVERPOOL, 4 


NORTH BRITISH TRANSFORMER CO. 
TRANSFORMER HOUSE, 

215, BARKEREND ROAD, BRADFORD, YORKS 

All Transformers guaranteed against faulty workmanship. 


ALL PRIMARIES ARE TAPPED 200/250v. INPUT 
MAINS TRANSFORMERS 


DT/150, 350-0-350 v. 150 m/a.,6.3 v. 4a.C.T.,5v.3a.......... 
MF/150, 350-0-350 v. 150 m/a., 6.3 v. 4a.,C.T. 5 v. 3a....... 
DT/100, 350-0-350 v. 100 m/a.,0-4-6.3 v. 3 a.,0-4-5 v. 3a. 
MF/100, 350-0-350 v. 100 m/a., 0-4-6,3 v. 
OT/80, 350-0-350 v. 80 m/a., 0-4-6.3 v. 3 
MF/80, 350-0-350 v. 80 m/a., 0-4-6.3 v. 3 
DT/M3, 350-0-350 v. 80 m/a.,6.3 v. 3 a.,5 
MF/350, —e v. 250 m/a., 6.3 We 
2a.5 
ME/ 160, 350-0-350 v. 160 m/a , 6. 
MF/120, 350-0-350 v. 120 m/a., 6. 
DT/120, 350-0-350 v. 120 m/a., 
OT/M2, 250-0-250 v. 80 m/a, 6.3) 
DT/80, 250-0-250 v. 80 m/a., 6. 
MF/M2, 250-0-250 v. 80 m/a., 6. a. 4 
Williamson O.P. Transformer 
Williamson Mains Transformer, 425-0-425, 6.3 v. 4a. C. 7. 
Sv. 3a.,6.3 v. 4a. CT. 
Williamson Choke, 30 H., 20 m/a., shrouded... 
Williamson Choke, 50 H. 50 m/a., shrouded 
Williamson Choke, 10 H., 150 m/a., shrouded. 
Williamson Pre- -Amplifier Transformer 


WE HAVE A SPECIALS DEPARTMENT 
WHICH DEALS SOLELY WITH WINDINGS 
TO ANY SPECIFICATION. 
DT = Drop Through type. MF = Fully shrouded type. 


OT/M = Smaller Drop-through type. MF/M = Smailer fully 
shrouded type. 
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GOVT. SURPLUS UNUSED 


CONDENSERS 


of all types . 


We can offer, FOR IMMEDIATE DELIVERY 
from very generous stocks, a wide range of 
ultra-high quality fixed paper Condensers, 
from .001 uF to 8 uF. Also STOCKS of small 
genuine MICA Condensers from .0000! 
(10 pf) to .O1 uF (10,000 pf). Prices are 
exceedingly moderate. 


Enquiries are invited for manufacturers’ 
requirements, wholesale and export only 
for bulk quantities, and for scheduled 
deliveries over a period as required. 
Most condensers are now available for 
immediate delivery. 


Please send for our Bulletin Con/550. 


CLAUDE LYONS LTD 


180, Tottenham Court Road, London, W.! 
and 76, Oldhail Street, Liverpool 3, Lancs. 
SS eS es ees 
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VIDEO-FREQUENCY 
OSCILLATOR 


TYPE 0222 


7 ke/s to 8 me/s 


Outstanding features of the Wayne-Kerr 0222 Video- Frequency 
Oscillator are its low harmonic content and unusual stability—both 
of frequency and amplitude. It can, in fact, be switched to any of 
the six ranges between 7 kc/s and 8 me/s with negligible change in 
output level. A further advantage is its special facility for indicating 
the modulus of the load impedance to which it is connected. This 
instrument is easily carried about in its transportable case, or it can 
be supplied for rack mounting if preferred. 


Tan 


(a 


THE WAYNE KERR LABORATORIES LIMITED, NEW MALDEN, SURREY 


Wayne 


Leading British Name in the Field of 


LOUDSPEAKER MANUFACTURE 


A 12in., 15-watt High Fidelity unit with 
AXIOM curvilinear hi 
a. 14, ia at 
maxwells on a 1fin. ¢ ; frequency coverage 
40-15,000 c.p.s., free at bass modulation 
effects. An ideal reproducer for the record 
enthusiast and connoisseur. 


A 12in., 20-watt unit, also ir 


harmonics 
bass modulation effects, the Axiom 22 brings 
High Fidelity into the field of High Power 
sound reproduction. 

Please write for details 


For use with these models 


A Bass Reflex Cabinet we rec 


Goodmans 

and a corner cabinet High Fidelity Heavy 

| a jem specially | Duty Output Trans- 
we for these | formers. Types H.4 and 

| speaker. 


's and work- / H6. Nett weights, Sibs. 
Pe drawings are avail- and 5ibs. oz. 
able. 


GOODMANS INDUSTRIES LIMITED, Lancelot Road, Wembley, Middlesex. Phone WEMbley 1200 
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UNIVERSITY RADIO 


Offer Guaranteed Used Equipment at Attractive Prices 


{5 watt speech amplifiers by o- Meter Model 40, as new ... £11 10 0 C.D.P. Disc Recorder, as new ... £21 6 
Parmeko, !2 volt battery opera- M.C.R.1. complete with power Avo Valve Tester, 1948/9 roller 
tion, Complete with Mike ...... £11 0 0 pack and all coils, perfect ......... £8 0 0 panel model, complete and per- 
Techniphon disc recorder, Rotary Convertors, !|2 volt D.C. fect --- £11 10 
tracking gear and cutting head, input wg) <+- - A.C. ~~ PE Avo Model 7, as new .. .. £15 10 
Perfect ..... . £12 10 watts. omplete with sliding 
Tannoy 12 volt Loud ‘Hailers, resistance and voltmeter . gy with Avo leather 
complete with control box, mike Evershed’s 500 v. Bridge Megger Taylor Universal Test M 
and spesker ......... £6 15 with built-in res. box. Perfect... pte 7 pce e 
Hallicrafter SX 24 Communi- ——. — be mg Taylor re Model 85A 
cation Receiver, complete and = Re rate a £ a i — 
; 100 volt Megger, Avo Signal Generator, main 
BC348 complete with valves, con- less = tele box. Perfect ...... 00 convene. In new antlien... vee 
verted for mains. As new ...... £15 0 National H.R.O. Juniors, less Taylor Signal Generator Model 
Universal Avo Minor, as new #00 coils or power pack ........ 10 0 65B as new 


WE NEED GOOD USED EQUIPMENT URGENTLY. PLEASE SEND, BRING OR PHONE FOR OFFER 


Taylor Valve Tester, and meter Labgear Electronic Fault Tracer, Premier Radio-Gram Cabinets, 
combined model 47AP, as new £i8 0 0 in new condition £16 10 three only as new, unscratched. 
Waretey Turner Speaker Mode! Taylor Valve Tester Model 45A, Cost £23 ... .. £14 10 
46 10 0 complete with charts. As new... €11 10 Ad x 
Ea yr ee Transmitters No. 12, Brand nodal €.1 signal generator 
ee complete with valves, new, complete and perfect ...... £22 pergquns veiediier enol wuded 
perfect and as new £20 0.0 Transceiver No. 58, complete a et transformers by 
- - ee with power unit, new ‘oster, -volt primary to 12 
Sane Player, 0 Cossor double beam oscillo- wm volts at 30 amps. 
aT es ea a scope, model 3339. Perfect ... B.S.R. Di rdi 
Av t: ty Bridge. isc recording sabes, 
Parton aaa paveaigpaen rn tng 0 R.C.A, Oscilloscope 4in. tube, type DRI3. A really fine pro- 
0 
0 


£i8 0 


: complete and perfect ............ €22 fessional job. Cost £156. Can 
Hunt’s resistance/capacity Radio frequency heater, | kilo- i 
bridge Mode! CRB, as new y plete and as new ... 


watt at 50 Mc/s with complete 
Taylor Circuit Analyser Mode! Spare valves and ail fictings. Transmitter RI154, siiaaiiiie 


20A, perfect and as new .. £it 10 200/250 A.C. Nearly new . €80 with all valves and perfect 
WE HAVE OTHER EQUIPMENT ARRIVING DAILY! ALL 8.A.E. INQUIRIES WELCOMED 
CASH OR CHEQUE WITH ORDERS. ALL ITEMS LISTED ARE CARRIAGE PAID UP TO 50 MILES. 


22 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2 


*Phone GERrard 4447 and 8582. Hours 9 to 6. Thursdays 9 to I. 


MIDLAND INSTRUMENT C0. 


FOR GOVT. SURPLUS STOCK ETC. 


UNIVERSAL L.T. TRANSFORMERS. input 200-220-240 v. 50 cycles 1-phase, tapped 
VA LVE 4 output giving 3-4-! }-10-12-15-18-20-24-30 v. at 2 amps., a superior and useful 
transformer, brand new boxed with all termination data, 20/-, post 1/3. CRYSTAL 
< F TFIERS, CV-102 or Sylvania 1 N22, 3/G, post 3d. Ditto Western Electric 
4 awi . < 3d HEADPHONES, high resistance balaneed armature, for maxi- 
ransmitting Receiving Magnetrons mum somativity, new boxed, 76, post Od, SWITCHES, robust 30 amp. double-pole 
Cl t c h : R T b double-throw knife switches, bakelite base mounted 4in. x Shin. < pin., fitted 6 ‘arge 
$s rons brass terminals, new boxed, worth considerably more, 2/6, post 7d. §.7.C. POLAR- 
y at ode ay ubes ISED RELAYS, 110 + 110 ohms, gap and contact adjustments, s.p.c.o. contacts, can be 
— adjusted to | m/A sensitivity, vertical mounting with die-cast cover, new boxed, 
10/-, post 10d. JONES type 6-way plugs with sockets to fit, sockets are shrouded 
with cable grip, shrouds can be changed to plugs if required, new perfect stock, 
Jones Plugs oh Sockets 1/6 set, post 3d., 15/- doz., post 1/-. VEEDER COUNTERS, enclosed pattern with 
direct drive, 4-digit 9999 (last digit is 1,10th.), unused, §/-, post 3d. INTERPHON> 
AMPLIFIERS TYPE BC-212-D, complete with two 6C5 valves, input —y output 
transformers, switch etc., operates from 6 or 12 v. L.T. and 220-290 or 350 AS 
Wirewound Danese Resistors, in smart metal cases bin, x 4fin. x 2in., new boxed with cireult, 18/6, port 1/-. MOTO 
GENERATORS TYPE 34. 3-commutator, input 24 v. 6.3 v. at 2 amp. and 200 
12-100 watts v. at 30 m/A, new unused in metal cases, . t s M ay fine 
shunt motor, 21-27 v. at 1.5 amp., 4in. oz. torque, 5,400 r.p.m., fitted double-ended 
lin. long 7/S2in. shafts, standard base mounting, new boxed, 10 -, post 10d. BAT- 
RY ELIMINATORS by “ Atlas,” ‘ Ekco,” etc., A.C. inpat 200-230-250 v., D.C. 
. > 

output 120 v. at 30 m/A, fitted high grade tranaformer, rectifier (metal), chokes and 

Eclipse Motor Generators condensers, neon stabilizer etc., in metal cases (size varies) approx. Llin. x Sin. x 6in., 

these are far superior to civilian type eliminators, easily worth 90/-, our price new 

24-28 Vv D.C. input at 75 amps perfect stock, 35/-, carriage 2/6. EX-GOVT. UNITS, contain a 10 mfd. 450 vde. 
115 A c electrolytic conds., 10-H 80 m/A, smoothing choke, 400 plus 400 ohm 2-pole heavy 
contact make relay, twin selenium relay rectifier, interference suppressor, 4-section 
v _— 10.5 amp 800 cycles output im metal case, plate mounted, new unused, part value approx. 12/6, our price, 5/-, 

H ; H post 1/-. MAGSLIPS 3in. TRANSMITTER No. 5, Mk. 11, size approx., 3jin. dia., 6in. 
with built-in voltage regulator long, new in metal containers, 1§/- pair, post 1/6. TELEPHONE SETS, consists of 2 
eopachtmperenbasineninesiiatints shined telephones and microphones, 25ft. twin connecting flex, provides perfect 

5 7 2-way communication, self-energised, no battery required, new boxed, ready for use, 
H s , post 7d. RHEOST ATS, variable slider type, wire-wound on vitreous atee!, ebonite 
and core Circular Flexibles lic ier knob, base mounting, | ohm 12 amp., 3/6, post 10d. Ditto 14 ohms tapered | to 
ae 4 amps., 7/6, post 10d., both types are new unused. ACCUMULATORS, 2 v. 10-AH, 
5-plate with zinc separators, black composition casés, size Gin, high, 2in. x 2in. wide, 


ulated t als, filler, we d dry, 5 t 10d., Sf ~. it 
Telephone Carbon Capsules a —, esow 6 r, new unused and dry, 4/6, post 10« lor 12/-, pos 
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Rend 8.A4.E. for our current 20-page lieta. Our C.0.D. service is cancelled for the time 


Enquiries invited for Trade and Export wa 


15 LITTLE NEWPORT ST., LONDON, W.C.2 MOORPOOL CIRCLE, BIRMINGHAM 17. 
GERrard 6794 


Tel. : HARborne 1308 or 2664 
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MEASURING INSTRUMENTS (PULLIN) LTD 


ELECTRIN WORKS, WINCHESTER STREET, LONDON, W.3 Tel. : ACOrn 4651/3 & 4995 


UCING EQUIPR 


A 100 Watt Amplifier 
The outstanding features of this Philips Amplifier 
include: a high degree of voltage. amplification; an 
output of 100 watts; and very little waste heat, giving 
cool running and long life. The output is well maintained 
even at extremes of the audio spectrum, and generous 
negative feedback taken over the output transformer 
provides excellent loudspeaker damping. ’ 


A Diffuser Loudspeaker 


This Philips all-metal central Diffusion Loudspeaker 
is for ceiling mounting or suspension. It is attractively 
finished in a pleasing shade of cream that will harmonise 
well with any type of surrounding. Dimensions are 
15in. diameter, 8in. deep. The loudspeaker is fitted to 
Philips type 9803 unit, and has a 100 volt transformer 
tapped for 1, 3 and 6 watt operation. 


Send for literature covering the full Philips range of S.R.E. 


e) PHILIPS ELECTRICAL osc nt °22282 mca 


LIMITED LAMPS AND LIGHTING EQUIPMENT, ETC. 
AMPLIFIER DEPARTMENT, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, | W.C.2. 
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R.CA. TRANSMITTER] O1F AM v= seneg momen 
ET4336 COMPLETE 


NEW AIR TESTED 


Available in quantity for export. 


SPECIAL TERMS TO LICENSED 
AMATEURS. 
FREQ. METERS 8C 22I 
few still available. 


TRANSMITTING TUBES — ALL . = 
TYPES. ACCURATE 
SQR 522, VHF Trans/Rec. 


BC 375E TUNING UNITS 


New, with cases, TU 7/89/10 and of time 
26B. 12/6 each, + 2/- carriage. 


TU 5 and 6, 22/- each, + 2/- carriage. = or ele ctricity 


Send for details of our compact EX/TX F-U-40, ——— in for industrial 
watts. 


measurement 


DC Moving Coil. AC 


(HALLICRAFTERS) | Rectifier. HF Thermo- or laboratory 


couple. Hour Meters. 


McELROY-ADAMS MFG. GROUP LTD.|)  Sicstsvamane: | PUTPOSeS: 
46 GREYHOUND ROAD, LONDON, W.6. PROMPT DELIVERY AND TWELVE MONTHS GUARANTEE 


Cables: Hallicraft, London. Phone: FULham 1802. | SIFAM ELECTRICAL INSTRUMENT CO. LTD 
LEIGH COURT TORQUAY - Telephone : Torquay 4547/8 


17665 


PRATTS RADIO-—— |BUY DIRECT AND SAVE! 


1070 Harrow Road, London, N.W.10 eilttl Wiiliabiiiaaad tides tenes. Yeiidoas akan de 
Nr. SCRUBBS LANE Tel. LADbroke 1 pregnated. Only first class material used. Primaries screened, 200-230- 


AMPLIFIERS. oe gen- 250 v 
eral purpose units. Model Lg SHROUDED wt ——— age a! Satin 
ACIOE !0 watt 4 valve unic. v. GO ania.,8 4 » een AS a055> 25009 
Neg. feedback. Separate : vain ny ‘Senpe. ~ Rene ery 
mike stage. Separate mike : q 4 amps., 5 v. 3 amps. eet 
and gram inputs with twin } 250- 3.3 v.6 amps., 5 v. 3 AT ey POR R1355. 
faders and tone control , 3 3 
Complete in case with 
" chrome handle Input for 
MODEL ACIOE £990 10 watts output. Mike .002 vraionr wourrme TYPES. FULLY SHROUD 
v.2 amps., 5 v. 2 amps. > 3-3in. 
gram .21 v. Price €£99- 0-35 :.3 v.-4 v. 4 amps. C.T., 0-4-5 v. 3 amps 
Mode! ACI8E. 6 valve unit with output of 18} watts. Push-pull 120 m/a..6 2 ampe.,6 2a Sv. 3ampe 
Output with feedback over 3 stages. Separate mike stage. Complete ‘ i 150 m/a., 6.3 v. 4 amps., 5 v. 3 
in case with chrome handies. nput for 18} watts outpuc. .023 mike and 350-0-35 250 m/a.,6.3¥. 6 amps., : , 0-2-0v. 2 amps., 
3 v. gram. Price £13/19.6, eis 
Model WIQE. € valve unit for DC/AC mains. Spec. as ACIBE. 10 rcpt peg yee tage ise a 8 
watts Output with feedback over 3 stages. Separate mike stage. Com- 0-4-5 v. 3 amps. Suitable Williamson Amulifier lees 20 
plete in case with chrome handle, €11/15/-. All che above amplifiers $25-0-325 v. 20 m/a., 6.3 v. 0.6 amps., 6.3 v. 1.5 amps rere 9 | 
have output to match 3, 8 or 15 ohm speakers and are ready for im- WILLIAMSON PREAMP. 
mediate use. Finished in blue stove enamel to ensure long life. No OUTPUT TRANSFORMERS, PUSH PULL. 15-18 watts: 6V6, 6L4, KT 66, etc., 
pre-amlifier required. Both inputs high impedance. — sor gmt 19/6. mo oe A. a “A “4 2 — 2 ay 
ma., Class yush- pu. id ge’ attery ntode for e 
Model AC8C. 5 vaive recordiradio FILAMENT TRANSFORMERS. All with standard primaries, 200-220 ¥. 
amplifier. Push-pull output of 8-10 watts, 230-250 v. Output 6.3 v. 2 amps., 7/6 ; 6.3 v. tapped 4 v. 2 amps., 7/9; 12 v. 
with feedback over ; stages. s Output lL amp., 7/11; 6 a 4 amp., 14/9; 6.3 v. 6 amp., 15/9; 24 v. 1.5 amps., or 
matches 3, 8 or 1!5 ohm. Speakers. 12 v. 3 amps., 15 
Supply of 250v. ac 20 ma. and 6.3 v. at CHARGER TRANSFORMERS. Primaries, 200-230-250 v. Output 16 v. tapped 
am», available for feeder unic etc. amps.,1]/1] ; 15 v. tapped 9 v. 3amps., 15/6 ; Ld v. tapped 9 v. 6 amps., 
nput is high impedance. Price of com- 24 vy. tapped 15, 9, 4 v amps., 2] -; 30 v. tapped 15 v. 9 v. 3 amps., 
pleted chassis and baseplate, £918 6. BUG: 1s s AUTO. TRANSFORMERS. Sais katkd ta Glee 
“40.9 V. 3 npe. or voltage step- 
~— Model ACAC. A.C.or U4CA.C.0.C.3 up or step down, 7/11. 
MODEL AC4C 105 - valve amplifier chassis for records or radio. ELIMINATOR TRANSFORMERS. Primaries 200'220/230/250 v. Output 
4 watts output to 3 ohms, €5/5/-. All amplifier prices include carriage 120 v. 40 m/a., 7/9. 
—stamp for list. The above are as supplied to schools, clubs, hospitals, . Undrilled 16 s.w.g. aluminium. Receiver type 10-5}-2in., 3/8; 
factories, etc. for over four years i-2jin., 3M; 12-8-2 6; 16-8-2jin., 5/6; Amplifier type (4-sided), 
Accessories for use with the above equipment A at es sieeiecn ove cost of similar standard types, we can 
COLLARO RECORD PLAYER complete with A.C. motor and a ia a tenmadacentr aunan ULE Gn sent renmbeeaa. Malan 
magnetic giekae. 18 6, wich crystal pick-up, £6/4'4 (tax and carriage stamp for Speedy quotation. 
ores GIL, £618. MICROPHONES, Rechermal cryntai TERMS : C.W.O. or C.0.D. No C.0.D. ander $1. Post extra under £2. 


po ant cyte nan ate i. Tube, Kensai RADIO SUPPLY co. 


S aS, sary | 34, HANOVER ST., PARK LANE, LEEDS 1 
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931A. PHOTO-CELL MULTIPLIER AMPLIFIER UNIT COM- 
PLETE. Incorporating 931A photo-cell, 2 valves type 6AC7, 6AG7, 
etc., etc. Can be adapted for use in window lighting, warning systems, 
locating foreign bodies in liquids, flaws in textiles, Sersier alarms, cir- 
cuit switching by relays, etc., etc. Panel size Sin, x 3fin. Circuit 
diagram not available Price 45)- complete, post free. 

R.3515 1.F. STRIP. A complete I.F. Unit, comprising 6 SP6I I.F. Stages, 
tuned to 13.5 Mc/s., | EA5SO diode detector, and | EF36 or EF39 output or 
video stage. A few modifications only are required to adapt this 
unit, which will give pictures of extremely good quality. Price, com- 
plete with valves, and foolproof modification instructions, is 45/-, 
plus 5/- carriage and packing. Limited quantity only. 

R3S47 RECEIVERS. Absolutely brand new, in sealed manufacturers’ 
packing cases. Incorporating 15 valves type EF5O, 2 of SP61, EF36, 
EBC33, 3 of EB34. Complete 45 Mc/s. I.F. Strip, motor dial and drive, 
pots, etc., etc. £6 only, plus 10/- packing and carriage. Whilst they last! 
EX-R.A.F. INDICATOR UNIT TYPE 62. Containing VCR-97 
CRT with mu-metal! screen ; Xtal Unit and valves 16/VR65 (SP61) 
2/VRS4 (EB34) 2/VR92 (EASO), etc., etc., two deck chassis in metal 
case. 18 x 18} x II}in. New condition. 67/6 each. Plus 7/6 packing. 
MILLIAMMETERS. 0-1! m/a., 2in. scale, square, moving coil, panel 
mounting, only 10/- each. 

0-1 m/a., 2}in. scale, moving coil, panel-mounting, 15/- each. 

0-5 m/a., 2din. scale, moving coil, two mounted on panel, 12/6 pair. 
MICROAMMETER. 0-500 micro/a., 2in. scale, moving coil, panel- 
mounting, 7/6 each. 

MIDGET .0005 mfd. TWO-GANG TUNING CONDENSER. 
Size only 22in. x Idin. x Ihin. Capacity guaranteed, standard length 
tin. spindle, complete with mounting bracket, less trimmers, 6/6 or, 
complete with “* built-in “’ trimmers, 7/6. Each plus 6d. post. 
SPECIAL COIL PACK OFFER. Limited quantity of brand new 
manufacturers’ surplus, 3-wave-band, superhet coil packs. Iron cored. 
Size 4in. x 3jin. x 2in. deep. Complete with circuit, a bargain at 25/- 
only. 

SPECIAL VALUE IN MAINS TRANSFORMERS. 250-0-250, 
90 m/a.6.3 v. 3a.,5 v.2a., half shrouded, drop through type. Electro- 
static screen. Price 15/- only, plus 9d. post. Limited quantity. 

LF. TRANSFORMERS. Manufacturer's surplus. !ron-cored. 465 
Ke/s. Size 4in. x I fin. x I fin. Per pair 8/6 whilst they last. 
RECEIVER TYPE 21. The receiver portion of the W/S 2! operating 
from 4.2-7.5 Mc/s. Double superhet from 18-30 Mc/s. Incorporatin 
B.F.O. and crash limiter. Valve line-up 7-ARPI2 (VP23) and DARE 
(HL23DD). Absolutely brand new, complete with circuit. Only 45/- 
complete. Vibrator Power Unit for above, brand new, 17/6 only. 
RECEIVER TYPE 25. The receiver portion of the T/R 1196. Covers 
4.3-6.7 Mc/s., and makes an ideal basis for an all-wave receiver, as per 
** Radio Constructor,’’ November 1950 issue. Complete with valves, 
types EF36(2), EF39(2), and EKS2 and EBC33. Sup ee complete with 
necessary conversion data for home use. Only 22/6. Chassis only, 8/6. 
éjin. WAFER SPEAKERS. Special offer of the above well-known 
speaker, listed at 25/-. Limited quantity available, brand new, at 
15/- each. Post Free. 

“ DENCO ” ALIGNMENT ————— ape: 1. This unit 
provides a modulated signal for the 3 an 
associated circuits. The two standard frequencies 4 Mes Kee and 1 600 
Ke/s. are selected at the turn of a switch. All supplies are derived 
from one U.10 cell and one 1289 battery inside the unit. Consumption 
of 50 mA. single valve type DL92 is used. Dimensions of case : Width 
3in., depth 2zin., height 4Jin. Price post free, only 39/6. 

DUAL PURPOSE MAINS-TRANSFORMERS, Specia! 350-0-350 
v. 80 m/a., 6.3 v. tapped 4v. at 3a.,5v. tapped 4v. at 2a. Top chassis 
mounting ‘and fully guaranteed. 18/6 only, plus 9d. post. 
ELECTROLYTIC OFFER. By leading a, — hanes can. 
16 x 8 mfd. 500 v.w., can size 34in. _ 3 for 10/-, fd. 450 v.w. 
(550 v. Surge) BE37P, can size 4 3 - in., 3 for 13/6, hive 16 mfd. 500 
v.w., size 2in. x lin., 3 for 7/6, fd. 500 v.w. type CT850, can size 
2gin. x din., 3 for 7/-. Post an 

MIDGET LF. UNIT IN ALUMINIUM CAN, 4jin. x 2fin. x lin. 
Comprising one valve type |.T. 4, Midget Iron Cored LF. Trans. 460 
Ke/s. and eight midget resistors and condensers. Bargain price of 2 
for £1, post paid. 

FREQUENCY CONTROL CRYSTALS. By American G.E. Co. 
Octal base fixing. Following frequencies only : 2,500 Kc/s, 3,500 Ke’s., 
4,600 K/cs. 8, Ke/s.,at 7/6 each only. NEW. 


Send stamp for current Component List— 
Probably the most comprehensive in the trade 


5, HARROW ROAD, LONDON, W.2 
PADdington 1008/9 and 040! 
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LAWRENCES—— 


A Guarantee of Satisfaction with 
everything we sell 


WALKIE-TALKIE TRANSMITTER RECEIVERS TYPE 38. 
Compact, portable, equipment operating from battery on frequency 
range 6-9 mc/s. Complete with throat microphone, headset, whip 
aerials, cable junction, webbing and satchel. Price 65/- each \e 
ROTARY CONVERTERS TYPE 50U/2610. input 12 v. D.C. 
Output 130 v. A.C., 50 cycles. The robust motor alternator mounted 
in cabinet with filter components, etc. ideal for mobile amplifiers, 
fluorescent lighting, etc. . 
NEW METAL STORAGE CABINETS of improved design, Oust 
with twelve sliding drawers, overall dimensions: 10} <7} x 6i 
Extremely useful for segregation and neat storage of tabs oar. 
Price 17/6 each 
BENDIX RADIO COMPASS RECEIVERS TYPE 8C433G. 
These superb sets are commercially modified for ration on 230 v. 
A.C. and have been fitted with a carefully designed front contro! pane! 
which mounts tuning meter, slow motion dial, volume control, etc. 
Other models include push/pul! 6L6 output stage delivering 15 watts 
audio. A wonderfully sensitive instrument tuning 200-1750 ke’s. 
ready for housing in cabinet. 10 valves. Guaranteed perfoct. 
£15 each. 
COMMAND RECEIVER MOUNTING RACKS. Sets of the 
BC 453-4-5 class slide into this unit completing electrical circuits brought 
Out to socket at rear of set. Rack contains miniature relays, fuses, 
headphone jacks and switches. Compact size. Black wrinkle finish. 
Type A mounts 2 sets side by side. Price 7/- each. Type B mounts 
sets. Price 7/6 each. 
HEADSETS TYPE DLRS. Excellent reproduction and comfortable 
to wear, 7/6. 
RADAR INDICATORS APS2 contain tube type 5FP7, complete 
with focus and deflection coils, etc. Store soiled, O76. 
COMMAND RECEIVER SPARES for VC 453-45. New na- 
motors type DM32, Genuine plug-on type 28 v.-250 v. 60 m/a., 12/6: 
A.C. plug-on Power packs, operates set from mains. Complete with 
rectifier valve, 45/- ; M. Wave pote Fy easily fitred—state set 
involved, 10/- : Flex ' tuning shafts, N ; Command tuning heads, 
contain functional switches eneea.; Pray etc. ; employed with last 
item, 7/6. Plated plugs 8-pin PL 152, 2/6 each. 
SELENIUM METAL RECTIFIERS. 250 v. 40 m/a. Half-wave, 
compact, 4/6 each. 
MOVING COIL METER RECTIFIERS BY WESTINGHOUSE. 
For | m/a. movement, 3/6. For 500 microamp. movement, 3/9. 
MIDGET OUTPUT TRANSFORMERS U.S.A.,Ratio 40/1, 3/6 
AMERICAN AIR BLOWERS. 28 v. D.C. Operate: satisfactorily 
gs wecated A.C. Powerful blast employed for cooling valves, etc., 
/6. 
TUNING CONDENSERS. 2-gang, 00016 mfd., 2/6. 3-gang 
00016 mfd., 3/6. 4-gang broadcast, 5/- each. 
CRYSTAL DIODE VALVES—MINIATURE CARTRIDGE— 
Plug-in type for signal rectification at all freqs., 3/6. 
SLOW MOTION TUNING DIALS. Micro. type 200-1 with 
Vernier release, 
NEW PHOTO MULTIPLIER CELLS TYPE 931A. High Vacuum 
type with high response in visible region. Great sensitivity, low noise 
level, freedom from distortion, low dark current and small size. Ideal 
for film scanning, colorimetric measurement. Spectography astron- 
omical measurements. Alpha particie counting and facsimile trans- 
mission. Directly equivalent to type 27Mi Ediswan. Complete with 
special R.C.A. lightproof chamber incorporating holder, resistance 
network, etc., 27/6, with circuit. Guaranteed perfect. 
NEW BULLEN HIGH-SPEED TELEGRAPH KEYS. Type 
26003A. A very popular type fully enclosed with precise contact 
adjustment. Black wrinkle finish. A fine buy at 7/6. 
THERMOSTATIC SWITCHES. Sonols glass ponemnnd type, heavy 
contacts. Open circuit around 85 deg: F. 3/9 eac 
HIGH GRADE CAN CONDENSERS. ‘Paper, wiiGiled, Cerami 
——- Westinghouse 6 mfd. 600 v., 6/6 ; Sprague .3 m’d. 2 Ky. 
(small), 
MISCELLANEOUS CLEARANCE BARGAINS. Moving coi! 
meters imperfect, various types 4 for 6/- ; L.F. Chokes, 10 H., 4/9; 
Whip aerials, 9t. collapsible, 3/-; ditto, auto type, 6/6; antenna 
tuning units B.C. 306A, 10/- ; resistance boards minimum 12 small 
resistors and number mica condensers, 2/6; R.C. Cable tin-multi- 
strand, 500 yds., 40/- ; E.H.T Valve caps, 6d. ; |.F.F. Chassis, contains 
numerous parts, 3/- ; R.F. Chokes, /- each ; Dust cord coils, 9d. each ; 
V.H.F. receivers turret coils, tune approx. 2 metres—use 4—EFSO 
less valves, 5/-. Dynamotors type 33, 6-12 v., 200 v., 5/-. Moving coil 
headphones with M.C Mike, 5/3. RX No. 19, control panels, 3/6, 
New Bulgin toggle switches SPST plated, V9. DPST rotary, 1/9. 
Co-ax. cable connecto’ with 2 Pye plugs, 2/-. U.S.A. Inertia switches 
micro-movement, 5/-. Dummy load lamps for TX, 3/6. Jones plugs 
and sockets, various, 1/¢ pr. Receivers R1125, 7/6. Receivers BC923A 
double super-het, £7. 


All prices include U.K. carriage. Terms C.W.O. Satisfaction guaranteed 
or money immediately refunded. 


LAWRENCES 
61, BYROM STREET, LIVERPOOL, 3 


Telephone : CENtral 4430. 
Experienced Export Shippers. 
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G2AK ““narguime | G2AK 


TEST METERS. 7 ranges as follows: 1.5 v.,3 v., 150 v.,6 mA., 
60 mA., 5,000 ohms, 25,000 ohms, 2}in. scale M.C. movement. 
Rotary selector switch. Black bakelite case 84in. x S4in. x Stin. 
with provision for internal battery. Fitted with removable lid. 
Ranges could be extended very easily. Bargain price 25/-, plus 


post 1/6. 
> phate y To extend range of model 7 and 40 avometers to 
3, com t 4,000 v. Bargain at 5/-, plus !/- post. 

H.T. DRY BATTERIES. 120 v. standard size and tappings. 
Not old stock. Price 7/6 each, plus |/- post. 
RECEIVERS. Type !8. For battery operation (2 v. and 120 v.). 
New condition. Cover 6-9 Mc/s. Complete with 4 valves. Only 
17/6 each. Headphones with plug to suit, 4/6. 
R.F. CHOKES. Pie wound 2.5 mH, 100 mA., RX type, 9d. each, 
or 7/6 doz. ; 250 mA., TX type, I/- each, 10/- doz. 
HEADPHONES. 4.000 ohms only 8/6, plus 1/- post. 
MOVING COIL HEADPHONES. With moving coil hand 
microphone. 6/-, plus |/- post. Transformer to match, 2/- (only 
with ‘phones). 

BRAND NEW 807 VALVES. 6/- each, or 4 for é1. 

TWIN RIBBON FEEDER. Heavy duty 300 ohms, Sd. per yd. 
Standard K25 300-ohm ribbon, 9d. per yd. jin. dia. Co-Ax cable, 
70 ohms, 8d. per yd. iin. dia., I/- per yd. 7ft. length, din. dia. 
Co-Ax with Pye plug one end, 1/6 post free. All other Co-Ax 
and feeder, 1/6 post, any length 
STATION LOG BOOKS. 200 pages printed one side only. 
Size Sjin. x lin. First-class paper and bound with a heavy cover. 
Price 17/6. 
Piease include smal! amount for post on orders under £1 except 
where stated. 


Please print your name ard address, 


CHAS. H. YOUNG, G2AK 


All Callers to 110 DALE END, BIRMINGHAM 
Phone : CENTRAL 1635 


Mail Orders to 102 HOLLOWAY HEAD, BIRMINGHAM 
Phone : MIDLAND 3254 


SE 


1 KW TELEGRAPH TRANSMITTERS. Two HF 300's our- 
pu. Operation 3.5 me to 16 m:. 


HALLICRAFTERS BC 610's. Complete with speech amplifier 
antenna tuning unit ; exciter units and coils for ail bands. 
RCA TRANSMITTERS. Type ET-4336. Complete with matched 
speech amplifier, crystat multiplier and VFO units. Brand new. 
LM-300 TRANSMITTERS. (U.S.A.). 140 kc to 400 kc and 650 ke 
to 1,600 ke. 300 Watt output. 
AUTOMATIC HIGH SPEED TELEGRAPH EQUIPMENT 
“ BOEHME ” (U.S.A.). Up to 400 signs per minute on line and 
wirelcss 
AR-88’s, AR-77’s, S-27's, HALLICRAFTERS S-37 (VHF 
130 mc to 210 mc) HRO’S with coils and power pack. 
SKYRIDER DIVERSITY HALLICRAFTERS RECEIVERS. 
Complete with console, power units and loudspeaker. 

All above items in excellent working condition. 

Working demonstration upon request. 

TX VALVES 803,805, 807, 813, 814, 832, 861, 866A, DET-i6; 
6L6 Met. and many others. 
Large stock of Tx condensers, crystals and other components. 


Alignment and repair of communication receivers and all other 
short-wave equipment undertaken. 


P.C.A. RADIO 


Transmitter Division:— Receiver Division :— 


The Arches, Cambridge Grove, ‘7° Pane wil 
London, W.6. Tel. RIV 3279 Tel, SHE 4946 


RELAYS 


AND 


KEY SWITCHES 


LARGEST EX-GOVT. STOCK 
IN GT. BRITAIN 


Types 600-3000 Relays — Siemens High Speed 
Also A. C. 250 volts 50 cycles 


Uniselector Switches, Telephone Switch-boords, Telephone Components, 
Plugs, Jack , Handsets, Co-Axial Cables — Government Contractors. 


JACK DAVIS (RELAYS) LTD. (epe w. 


36 PERCY STREET, LONDON, W.! 


Phones : MUSeum 7960, LANgham 482! 


15 ¢/sto100 mc/s 


- - -IN 9 RANGES - 


AUDIO _.. 
RADIO . 
TELEVISION . 


AF. RF. SIGNAL GENERATOR TYPE K3 


meets the need of those requiring a good instrument for routine teste ,measure- 
ments or experiments on amplifiers, Radio, Television or other electroni, 
apparatus 

@ Individual Calibration. 1% accuracy. @ C.W. or M.C.W. (400 c/s) on 
H.F ranges. @ Ow = unattenuated—? volts, variable and 

Step attenuation to 2u.V also 20 v« ste variable « on A.P. Ranges 


SEND POR LEAFLET. ListPrice 16 Gns. 


ALTAIR INSTRUMENTS !0,LONDON ST. w.2. 


HOME & OVERSEAS 


RADIO DEALERS & SERVICE ENGINEERS 


are invited to write for our new 1950-51 

Season’s list. T. C.C. Capacitors, Erie resis- 

tors, suppressors, volume controls. Tungsram 

valves, Brass BA Screws etc., and hundreds of 

other lines. Postage 3d. Inland, 2/- Overseas 
Air Mail. 


CONDENSERS Silver Mica * Tubular » Mansbridge 
CRYSTALS American — British 

HEADPHONES High and low impedance 

METERS Thermo * Moving Coil * Moving tron 
PLUG & SOCKETS All types 

RESISTORS Carbon and wire wound 

VOLUME CONTROLS Carbon and wire wound 


We hold large and comprehensive stocks of new components 
and units, both Government and Manufacturers’ Surplus 
Your specific requirements are invited 
Wholesale and Export only. 


ANDERS RADIO LTD. 


167, — ROAD, LONDON, N.W.! 
EUS. : EST. 1928 


FEeBrRuARY, 1951 


Wireless 


ines or less and 3/- for every addi 
wage lines 6 words. Box Numbers 
steplies : Box 0000 c/o “* Wireless | 
e, rd 8t., London 8.E.1.). Trade | 
count details available on appl: No 
accepted for errors. 


WARNING 
Readers are warned that Government surplus 
components which may be offered for sale 
through our columns carry no manufacturers’ 
guorantee: Many of these components will have 
been designed for special purposes making them 
unsuitable for civilian use, or may have de- 
teriorated as a result of the conditions under 
which they have been stored We cannot 
sander Cake to deal with any complaints regarding 

any such components purchased. 


NEW RECEIVERS AND AMPLIFIERS 
]NIVERSAL ELECTRONIC PRODUCTS, wer 
Marylebone High St.. London, W.1. 


beck 4058 
SPECIALISTS the design and manufacture 
fi reproducing equipment from 

r domestic or industrial purposes 

ny twin channel amplifier (type U.E.57) 
independent bass and treble outputs. pro- 

vides the most satisfying standard of reproduc- 
tion we have yet experienced. It is now being 
demonstrated in our showrooms daily (we close 
Satur p.m.), and we 


in 


Thursday 1 p.m., . 
those who seek perfection from recorded 
to hear this superb instrument. We also 

; tuning units or complete chassis designed 
constructed to individual requirements. 

KC Rejector, eflectively removes the 9 kes 
whistle, rejection at 9 kes better than 35 
price 65/- each’ response curve on applica- 


(M.O. Dept.). 
16316 
bass and 
lists.—Broadcast 
-- Tombland, 


tion 
ROGERS pevetOrernts Co 
2 Rd.. S.E.10 
quality amplifiers, 
$ £12/10; 


a 
YHARLES AMP LIPIERS, Ltd., are now abie 
>» produce amplifiers, radio units and 
ipment to svecification; enquiries 
v ment work and for short pro- 
Chat les Amplifiers, Ltd., 40, 


Rd., 7.10 
IDLAND RADIO COIL PRODUCTS ans 3 
service for the production of high quality 
amplifiers and radio equipment to specification; 
list of standard products is available; suppliers 
of Boos and radio equipment to the Northamp- 
ation Authority.—Enquiries to 28 
ellingborough. {6336 
R’S receiver, acclaimed by its 
finest receiver for the enthu- 
siast and the only one with the following facili- 
ties: 9-1,500-metre, world-wide results on highly 
sensitive 10-valve receiver, comparable with any 
good communication set, or by change of switch, 
maximum fidelity reception of loca] stations on 
non-superhet receiver with high quality 2-PX4 
pl ush- pull amplifier incorporating ail refinements, 
bass and treble tone control (boost to cut) 
whistle filter and gram input, etc.; basis rebuilt 
R1155; write for details or call for demonstration. 
FEEDER units as ove, for use with external 
high-quality amplifiers; R1155 specialists, re- 
ceivers repaired and re-aligned, also modified as 
above, or to your noauitemnents: R1155 circuit 
and values 2/- post free. , Ltd., 5, Glad- 
stone Rd., Wimbledon, S.W 19. Tel, Lib. 3303 
ELRAD ELECTRONICS. ous Rd., 
Upper Norwood London S.E.19.- De- 
signers and manufacturers of Te! rad quality 
amplifiers: establisned as the most outstanding 
val in high-quality amplifiers, thanks to 
faithful reproduction at unrivalled 
these unique amplifiers 
of the enthusiast; buil s 
riminating ear; bass le independent 
providing widest possible variation to 
| recordings and varying acoustic proper- 
ties of one room with another; £18 compiete: 
full details on ounce Write. call or ’ Dhone 
Livingstone 487 19 
MAX people strive after quality senentene 
4 tion but in most cases the price Of asso- 
ciated equipment makes this impossible; how- 
ever, with the M.C. Williamson amplifier 
you can attain your. ideal at a reasonable price 
as superb quality can be obtained with reason- 
priced speakers and pick-ups and there 
to use expensive apparatus; the 
version of the now world-famous 
Williamson amplifier (which incidently cannot 
be improved upon and is still pre-eminent in 
its class) is still the best reproducer you could 
possibly buy and before purchasing a quality 
reproducer we invite you to hear the Williamson 
but it must be a '.M.C. model; superb quality 
parts only used with outstanding finish and 
results; many have tried to equal the William- 
son and extravagant claims are made but seeing 
and hearing are the best advertisement and 
we therefore offer you the opportunity of coming 
to actually hear the R.T . version of this 
wonderful amplifier which is superlative in its 
class; you are, however, quite safe in ordering 
by mail and the results obta'ned will astound 
even the most critical; 7-valve mode! £23/10. 
9-valve model with built-in ee amp £28/10 (ex 
pli 
(Ealing 
Tel Ealing 6962. 


Little Ealing Lane 


World 


Wrretess Worip 


Classified 


; 


write for details | 
d., 141 


Partridge Hews 


-for the 
WILLIAMSON 
AMPLIFIER 


THE widest possible audio range 
—the lowest possible distortion 
and an output of 20 watts .. . 
these critical demands of the 
designer of this now famous 
Amplifier implied the finest that 
technical skill and craftsmanship 
could provide for every com- 
ponent. From the inception of 
the Williamson Amplifier in 1947 
Partridge have specialised in the 
transformers and chokes. The 
all-important output transformer 
was the special care of Partridge, 
and this ** Williamson specifica- 
tion”? component is now avail- 
able for a varied range of imped- 
ance. Secondary windings are 
brought out as eight separate sec- 
tions of equal impedance. Stock 
types comprise 0.95 ohm, 1.7 ohm, 
3.6 ohm and 7.5 ohm sections. 
The Partridge “ Williamson” 


Output Transformer is acknow- 
ledged the most efficient of its type 


FULL DATA ON REQUEST 


TRANSFORMERS LTD 
ROEBUCK ROAD, KINGSTON BY-PAS; 
TOLWORTH SURREY 
Telephore : ELMbridge 6737-5 


PARTRIDGE 


| coe drive 


Advertisements 


ERNARDS, manufacturers of television. 
radio and amplifying equipment, can now 
offer good deliveries of hand-built Steet ent: 
save yourself & £s vy 

manufacturers. 
months’ written guarantee: supply complete 
television receivers, time- S, vision strips 
amplifiers 5-1 ae watts, radio receivers, quota- 


tions b post. 
ARDS. 'R Radio = ineers, 12. Chelverton 


BERN 
Putne: , my wl 
UR model 35 radiogram chassis is now 
available; a 5-valive ge Se superhet, 
complete with valves and p.m. speaker, ijarge 
fully illuminated dy dial in attractive colours; 
aerial tested ready installation: — = 
markable value at with 8in 
£12/10 with 10in abet Qed “and bs por thus 
a leaflets; trade enquiries invi 
Bros., 46, Pavilion caeee i—- -on- ~— 
. J R PaCTeCn, & LECTR: 


haw, s 

specialist manufacturers of high ‘hdelity sound 

reproduction equipment, for the world-famous 

Williamson amplifier and associ 

including tone control stages, 

crossover units, distortionless ntras! 

panders and radio feeders; send for details and 

prices 0105 

ancetvers. 4-71 aaa 

SSSSHER ANS 

C J. EMMS. wna 


RCA/AR88, D radio, fully modified, 
pone hn a with instruction monet 40. 
ane. COLHERNE Mews, 8.W.i0. vm 


30-2 amaten ifier. oes recqiver | | ‘geast 
8 aon ion, 


rst-c.ass 
to Voaden, 201, 
bridge. 
ALLICRAFTERS 8X24, 
what offers?— Hawkes, a Gare Id 
Chingford, 1 
I ALLICRAFTER BC614_ speech amplifiers 
complete all tubes. perfect gy gis. 
— a frequency meters, complete 
rfe 
CR ‘So2 freq 
ter/receiver in 


TUNING units. 
covers, 12/6; BC 


actual 


as new 


Huntingdon Rd.. 
(6362 


condition 


100-156 mcs. complete transmit- 
new condition with all tubes; 


types TU6 to TU26B, new with 
610 tuning units, P.A. coils and 

spares available WS19 Mk II and installation 

kits. spares. etc.. large quantities. 

EXPORT enguiries for ex-Govt. American 


pares promptiy attended 

McE! LROY ADAMS MPG. gf ROvE. Ltd.. 46 

Greyhound Rd.. London, W.6. Tel. wane 

1802. Cables Hiallicraft, London 

Vora ION watt amplifier. 

panes eneees . mic., On stage- type 

d; Boardman Man 
6342 


Ci ‘34 . 

I O Rx’s and coils in_ stock, also AR&&S 
BC348R, CR100, etc.-Requirements please 

to R. & Service, 254, Grove Green Rd 

London, E.11. Ley. 4986. 10053 
NEw aynnger MOTORS, ETC. 

N ETROVICK B.T.H. A.C. motors, hp. 
250 voi i: 50 Ore: f phase. 1, 425 rpm. new. 

£5/3; ‘hp 

tor start és ute 

JOHNS 


tan 
chest er 


p bie ae 4/6: “bp, capaci 
ohh 


: trade supplied. 
ENGINE RING. omer etrovick 
Distributors : Rd., London 
E.11. Reliance 1412-3 


ennington 

ATTERY chargers, 4 models, 2-6-12v, 1-2-4 
B amp D.C.; any mains voltage; also larger 
types special transformers, chokes, test gear, in- 
terior car heaters, etc.—The Banner Electric 
Co.. Ltd., Hoddesdon, Herts {O122 
5 input, output 12v 

ps, 1 350ma. 


spa 
quantity of above available if 
livery ex stock. £17/10 each; spare armatures. 
£5/10, carr. extra 
NEW 24-volt 200 amps generator. directly 
coupled Ford 10hp engine. complete integral 
unit by ame of Manchester. one only 60. 
carr. ex 
PANDA RADIO Co., 58, School Lane. Rochdale. 
LL types of rotating electrical machinery up 
A to 20kva available. including rotarv con- 
verters, rotary transformers, motors. petrol and 
generating plants, alternators 
c. generators. We are also in a position 
quote for power transformers; as actual 
manufacturers we wil aie d to quote for any 
quantity for home or ex 
DIESEL Electric generati — plants, 3kva, 230v 
with push-button remote control, starting equip- 
ment, ready for use, £195 
ROTARY transformers. input 20v d.c., outputs 
and 300v d.c., permanent magnet i. 
input 2ay dc. an 
; enersiee’ field, 35/-; ditto input 
lan! utput 500v. 90ma d.c., energised 
35/- 
kr ETROL eletcric generator plants. comprising a 
No. 2a single cyl. engine coupl by vee 
to an alternator, giving an output 
of 230v 50 cycles. 400 v.a. with scree 
tion and filtering on generator, eminently suit- 


| able for operating television and radio on farms, 


price £40; 
various outputs 


such plants can be supplied 
ac. or dc. for other 


Lordscroft Works, Haverhill 
[0039 


Wiretess Worip 
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THE 215 SPEAKER 
MARCHES ON 


The first two months have produced a 
spate of orders (especially from the 
U.S.A.) for the Hartley-Turner 215 
Speaker, which has taken us a little 
unawares, for the 215 is not a mass- 
— factory made job, but hand 
uilt by skilled craftsmen. 
This is not due to increased advertising 
or high pressure selling, but it is, per- 
haps, significant that American busi- 
ness hung fire for the month preceding 
the New York Audio Fair, and immediate- 
ly afterwards the orders came in faster 
than ever, although we were not re- 
presented at the Show. 
Our only representatives are the Speak- 
ers themselves, and they speak well of 
what we can do. In the 215 you get 
greater realism than from any expen- 
sive Coaxial or Multiple Unit and jthe 
price is only 

£10.10.0 


Send for free catalogue today. 


H. A. HARTLEY CO. LTD. 


152 HAMMERSMITH ROAD 
LONDON, W.6. Riverside 7387 


NEW S.T.C, SELENIUM RECTIFIERS. 
PLUS MAKERS, 74% increase to below 
prices ist. January 1951. 
Largest L.T. range in Great Britain. Current 
products, NOT surplus. £.H.T. H4/200, 
W.W. Televisor, H4/100 VR97, Now replaced 
by N2/100, 15/10 and N2/50, 11/2. Post 6d. 
HALF WAVE RECTIFIERS. 
l6v., #a., T/- 5 ba., 8/6; 

le 


all post 6d. 4a ; 6 
30v. ta., 12/6 ; 2a 148; 4a., 26/- ; 6a., 38/6 ; 
48v. la., 16/6 ; 2a., 2i/- ; 4a. 37/6 ; 6a., 
100v. 2a., 36/6 6; 4a. , + 5 6a., 100/-, all p. l=. 
HALF-WAVE HEAVY DUTY, iin. 
SQUARE COOLING FINS. 
16v, Sa., 22/6 ; 10a., 24/6 ; 30a., Sv., 37/- ; 8a., 
40/6 ; 48v. 2.5a., 27/6; 5a., 50/6; 8a., 57/- 
all post I/-. 
BRIDGE CONNECTED FULL WAVE. 
17v. 1.2Sa., §2/9; 1.7a., 16/4; 2.Sa., 21/3; 
, 23/- 3 4a. , 26/-; Sa. , 27/6; all post free. 
; la., 22/6; 1.5a., 29/6; 2a., 32/6; 
. 45/6; 5a., 46/6; all post 10d. oa 
, 50/-; 3a., 57/-; 5a., 70/-; 72v. 
15a. ‘ 53/- o, ‘ 64/- ; 100v. 1.5a. 16). gallp. t/-. 
BRIDGE CONNECTED HEAVY DUTY 
ae teak has ay FINS, 


; 100v. ‘0a, ; 200/ gh V4 
INDUSTRIAL FUNNEL 
-, 2-3; Wa., 

. 73/-; Wa 

S4v. 


BRIDGE 


6a., 


120/-; 10a., 
10a., 202/6, all 


VALVE CHARGER REPLACEMENTS. 
Send Circuit max. A.C. voltages marked and 
max. No. 2v. cells chargeable, for reply, 
Wholesale & Retail 
T. W. PEARCE (Est. |9 yrs.) 
66 GREAT PERCY STREET, LONDON, W.c.1 
Off Pentonville Rd. 


Between King's Cross and Angel 


moron.  aanaerpeg 
D SECOND 

a30/1/50, wort and stop 

Petters eS engine, 


OYNAMOS, 
A 


-1.2h.p. to dri “5.000 £18, 
12-18v, Poh '24-30¥. fighting and schaieing blanta. 
6v. batts., 72 amp/hr., 65/-; 85 a +» 10/- 
a new, unused, xed, deliver 
a rubber covered cable, 100 amp., 2/- 


ig ty 
k. for 6 


h.d. ; 
switch; condition and appear- 
ith full instruction book, current 
manufacture tested; £14/ del 
Toomey aes rect. 
° 1 


160-220 > 
PLEAS: not = for general po Ry state 
ny Be ar require rements; see advert. on this 
or s.t.c. seleniu: y 
pro-torma. ir invoice: c.0.d. (pos 
EARCE, 66, Great Percy St.. 


NEW eee 


shes cabinets illustrated leaflet 


neue aruaNON ANON AND 
o 
GHT speaker, twin ty 
a offers.—8, Hig SSromborougn 
Wirral. [6 66 
R.C.A. cinema eg 7in 
cones, unused.—Deta iS Smith, 66, Vale Rd. 


Lancaster. 
NEW TEST EQUIPMENT 
ALVE voltmeters—R. Kitai’s ingenious and 
advanced design, rice of fi in a serious in- 
strument at Pw low pases of 12gns. assembled; 
another by S Dec. issue, 
te in’crackle case, 86. 
SOUND PRODUCTS, ©o., Martborough 
[ 
TEST EQUIPMENT—SURPLUS AND 
SECONDHAND 
AYLOR 65C signal generator unboxed; £12. 
—95, Orchard Gate, Greenford. Cor. 2305. 
IGNAL generators, oscilloscopes, output 
meters, valve voltmeters, frequency meters, 
ale -range meters in stock; your enquiries are 
vited.—Requirements to R.T. & I. Service, 254. 
Grove Gres, Rd., ane don, E.1l. Ley. 4986. 
vo 1 40, 1 Avo valve tester com- 
with es selector panel, £8/17/6: 
—- megger and ohmeter (2 units) 
ir case, om lete | leads and instruc- 
tion 1-4 £1 ganging oscillator 
and woDBtilator, £17/10; "339 hr Taph, £35 
PHL t frequency oscillato ,000 ‘cycles 
are oon pa re ouput SOvolte into 
10 0 25; Muirhead thermionic volt- 
meter; i invited for e above; 
wanted tape or wire recorders. 
U.8. @ panel warning lights (red) with 
bulbs, 2/-; panel mounting fuses, complete. 
1/3; Yaxley- type switches, 2/-; pointer knobs, 
micro switch 


ae controls with switch, 2/-; 
es, 2/-; 

aareny cowling, 2/-; all new from stripped equip- 
ment. 
HAYNSONS, 14, St. Bedford. Tel 
5568. [0150 


TRANSMITTING EQUIPMENT 
J ALTON’S of Wolverhampton. 


OUR New Year Bargain list is now ready. Have 
you received your copy? If not you must miss 
. This month we are specialising in 

units . stripping. Brief details below 
NIT 1,—Transmitter portion of a four- 
installation, contains 
parts; 6/6, plus 1/- postaze. 
T No. 2.—Similar to above. about 30/- worth 


rts; 7/6, plus 1/- pos 
rT No. _Sa1x 18 walkie 


- radar unit with Gysamneis 
worth of other parts; 18/6, 


Sft corner 


Mary's, 


Pion’ “ot No. 


ty many more at 
reless Stores, 2 


OUR. rices from 3/6 
Mail Orders; ae. Stafford St., 
miy. 


, Staveley Rd.. 
Wolverhampton, 

Callers o 10010 
ARGE quantities of the Sowing units held 
in our stores and fr y for immediate dis- 
-1154 transmitters at E10 each; power 

32, 38 34, #28 24 each: T.R.1196 


igniter reonivere % 
Gatwi ick Airport, nr. 
Horley, Surrey. Tel. Horley 1510. [6353 
ye wireless transmitter, lke: 
transceiv: Cc.W. phone : rans- 
ceivers C.W. phone 20w: receivers Hallicratters 
ae ene : voltage stabilisi 
230v ikva; rectifier 
Socrs output, 145v, ae! d.c. 
oscillato: TF.602 


transformers 


re 
* Mullard oscil ograph. 
r enera 


signal tor, 

: Mullard cathone ray tube unit. type 
B.100; Mullard cathode ray oscillograph. type 
| E. ae 1, Mullard cathode ray oscillograph, type 


| ATA SCIENTIFIC PROGRESS, Ltd., 63, Kensal 
| Rd., London, W.10. [6378 


pa, L rectifying a for Dist | 


ready j 


toggle switches with red | 


LABORATORY 
TEST EQUIPMENT 


High Grade test ent supplied by 
Hatfield (esaremente fs oi UARAN TEED equal 
in every way to the maker's specification. 
All instruments are either New or Rebuilt 
in our own laboratories. 

We have in stock standard Signal Generators 
by well-known makers, = ~—" —4 ranges 
from 94 K/cs to 700 M hree typical 
instruments are listed aoe $ 


ADVANCE SIGNAL GENERATOR, 
types B4A Somer range, 190K/cs to 70M /cs 
maximum output 100m V, internal mod. vari- 
able 0-50°%. New models ex stock at list price. 
SIGNAL GENERATOR, type TF762A, by 
Marconi Instruments. Frequency range 
430-610 Mics. Provision for internal sine 
mod. and external pulse mod. Piston 
attenuator. Mains operated. Condition as 


new. 

SIGNAL GENERATOR, type TF430B, by 
Marconi Instruments. svaqeanty range 50 K/cs 
to 50 Mics. Condition as ne 

DUMONT OSCILLOSCOPE type 208 
amplifiers flat down to 2cy 

PRECISION OHMMETERS bod Cc by 
Airmec, accuracy 1° ‘0 40 me 

VIDEO FREQUENCY” OscIL ‘TOR, 
by Boonton, type 140-A. Frequency range 
10 cy.-30 K/cs and 30 K/cs-5 Mics 
PRECISION CONTACT DRIVEN 
FORKS and Phonic Motors by Muirhead. 
For use at low frequency. 

Send for comprehensive lists of Signal Gener- 
ators, Valve Voltmeters, Wavemeters, etc. 


HATFIELD INSTRUMENTS 


175, UXBRIDGE RD., HANWELL, 
LONDON, 


Telephone : EAL. 0779. 


Some Bargains for 
You 


METERS. Portable Test Set fitted 2jin. flush 
meter D.C. moving coil reading Volts: 1.5, 
150. Milli-amps: 6 and 60, Ohms 25,000; 
knife edge needie zero adjuster and rotary 
switch. The whole in black — case with 
working instructions 29/6. Pos 
FREQUENCY TUNING FORKS ‘for operat- 
ing L.F. Phonic Motors, fork tines of Mild Steel, 
constancy of frequency ! in 2,000 with ordinary 
room temperature changes. Price £€27/10/-. 
Low Frequency Phonic lotor designed for use 
with the above Fork, laminated 4-pole stator, 
6-pole rotor running on B. Bearings, stator poles 
wound and designed for supply from intermittent 
D.C. Mercury filled flywheel on rotor spindle 
for smooth sensing £12/10/-. Write for full 
descriptive leaf 
SIGNAL GENERATORS Type 10! frequency 
range 370/640 Mc/s. Piston attenuator, max. out- 
put 100 m/V Prov. for internal sine mod. and 
exter. pulse mod. mains operated. £65. Several 
other models in stock write for leaflet. 
TELEPHONE EXCHANGE manual 5-line 
with drop indicators, speaking and Ringing Keys, 
Operators call bell and terminals for operators 
headset 75/- carr. 5/-. Limited stock. 50-200 line 
.E.C. automatic Telephone Exchanges prices on 
somaen. 

USE OR OFFICE TELEPHONES. Ex- 
Gro. wall type telephone constructors parts 
comprising Magneto Bell in pol. wood box fitted 
Transformer condenser, aoareen gy yo 
strip, switch-hook and contacts, G.P.O. Receiver 
separate hand magneto Generator and wiring 
instructions 35/- per pair, carriage 5/- extra. 
TRANSFORMERS, Auto Transformers 230/110 
volts 75 watts 25/- ; 100 watts 30/-; 150 watts, 
35/- ; 200 wacts 40/-; 300 watts 65/-; | KW. 
€7/10/-. Booster Transformer, 230 volts SO cy. 
input 53 volts 15 amps. output £4/10/: carriage 7/6. 
NIFE CELLS. New, type F.4, 12 volts, 45 a.h., 
9 cells in wood crate, 10/-. Carriage 10/-. 


ELECTRADIX RADIOS 
214 Queenstown Road, London, S.W.8 


| Somme Telephone: MACaulay 2/59 Gomme 
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The NEW 1355] 
CONVERSION! 


SOUND, VISION, TIME BASES, 
POWER PACK AND SPEAKER ON 
ONE 1355 CHASSIS. 

Data for London or Birmingham, 3/- sel copy. 

1355s in original maker's cases, 


POWER UNIT S441B. Separate indi- 
vidually controlled H.T. and L.T. trans- 
formers, jewelled indicator lights, attractive 
grey crackle case, and modest size (I4in. x 
Hi. x 7in.), 300 v. at 200 mA fully smoothed, 

vy. at 3 a. A.C. and 5 v. D.C., make this 
one of to-day’s best bargains. ONLY 65/-. 
A few soiled at 50/-. 


AMPLIFIER 1135A wich EBC33, EK32 and 
EL32; our “‘ 10 min. conversion *’ data and 
circuit, provided with the unit, will turn this 
into a really fine little amplifier. ONLY 15/-. 


RECEIVER P40. Covering 85-95 me/s, 
these may be converted for ‘‘2°’ or for the 

B. j F.M. crystal controlled oscil- 
later with sub ation ensures 
stability. With 4 EF54s (RF, mixer and 
multiplier), EC32 (L.O.), 2 EF39s (2.9 me/s 
Fs), EB34 (det.) and 6§5 and 6V6 (audio), 
they are housed in robust attractive grey 
cases. ONLY 65/- in original cartons. 


RECEIVER 21. 4.2-7.5 mc/s and 18-31 mc/s, 
with BFO, interference limiter and 9 valves, 
these have slightly damaged knob spindles. 
ONLY 


VIBRATOR 21. 6 v. input, approx. 100 v. 
at 40 mA. output, these were designed to 
supply the above receiver and its associated 
transmitter. 15/6. 


TRANSMITTER 21. The remainin 
of the above, this will send CW, , or 
speech on the same frequencies as the 
receiver. Complete with valves, control box, 
key front panel (for mounting ali three 
sections together) and circuit. In excellent 
condition. 25/-. 


section 


RECEIVER 3547. With 15 EFS5Os, eight 
other useful valves and hundreds of compo- 
nents, this contains a “‘ Pye 45 mc/s Strip ”* 
which is ideal for London TV. ONLY €5/12/6. 


INDICATOR 198 contains a 3in. VCR 138A 
short persistence tube and eight useful 
valves. ideal case for test gear construction. 
OUR PRICE 37/6. 


ACCUMULATORS. Brand new, mulcti- 
plate, in unspillable celluloid cases (3}in. x 
itin. x 4in.); 7AH.2v. S/Il. 


Ex-U.S. BLOWERS. 
hg or as small motors : 


2tin. long, 
D.c. 7/6. 


RADIO EXCHANGE 60., 


9, Catldwell Street, 
BEDFORD. Phone 5568. 


ideal for cooling 
Idin. dia. x 
they require 24/28 v. A.C, or 


| SOUND B biscs (SUPPLIES) Lid... 
j Ppaine corner af detectors,  sctentifieally 


ment Co., Ltd., Tombland, Norwich 
tone’ rol | 


| PAXOLIN formers, Lain Sain. ta 


| snaee, 
| Mullard tubes ~stock, 


| WILLIAMSO! amplifier av 
tched of 


3B } ae 6w, five poles only, 1/6; four 3 - 
| 0.0004mf, bridge each sect 


WIRELESS Wort 


NEW GRA oUemeNT AND SOUND 


AGNETIC apes. “emitape on 1. 200ft sp: pel, 
GEC. ecordin 


2 blank rec 
| discs. 10in F (sided. 4° "i tr from stock: full trade 


terms availab’ 
178. Bispham 
South; Lancs. Tel. 


15in 


acoustic 
“Broadcast & Aaouatic Equip- 


cont. 
filter choges tor a all ** 
ial Gestane promptly 
Langland Crescent, 


BSR 2-speed ey motors 


ndard 


orld. 
PRITH RADIOCRAFT, Ltd., Churchgate, 
Leicester. 24 


VAILABLE from stock; good quality 33%s- 
Tpm motois, including ‘turntable and rubber 
mat, £4/11; Decca 3378 playing-desk, Ax 16; 
Decca 33B' and 33C passe. ny /6; 
Connoisseur twin motors, 9/14/ 7H ‘Aeos 


| oon non 7 sup, £3) 1/4; Decea ¥ pins 


s Developments 
8.E. 


—Roger: 
Peco. Dept), 116, Blackheath Ra. 


W COMPONENTS 


NE 
j are OF BATH offers:— 


WIRELESS World T. 4" superhet, complete set of | 
| 2 coils wound exactly t 


o designers’ specifications, 


inxX Sin, tapped 0 
24in xin. 


a, vi me for 
Sd; 1%in or fF Sina 9d; 


ope 0 'BA 
ht tt: MGiadystone 


POLYSTYRENE formers, 
B.A. for slug, with fixing note, 1/-; 


slug, 
polystyrene varnish 
3 sp 


S83. 


| Bad ‘Dupiier ah y con ndensers, 0.001 6/6 each, 


ots. all values, type TW. 

pe ‘SG 5/6 each; Erie resistors, % and 

Digest stock in’ the West. 4d each: also 

condensers, Dubilier drilitics, valves, tube 
Belling-Lee and J-Beam aerials, etc 

MW: 22-140 £11/6/9, 


eo-emeplises 
1 Te apart Dubilie me 2 high ‘ability 
watt 2/- ber r; r high sta 

a all ed values. vay att +5% 1/ 73. 


wait 


ex. 
MW31-14C £15/2/5. 
WILLIA: IN 


6; mat r 66 valves B 

; 6V6G ditto, 51/8; KT 63 ditto, 
BAND-PASS converter coils (Oct. W.W.), set of 
4, 10/6; Eddystone 739 split stator, 7/9; wobbu- 
lator coils, WIL pair; also rectifiers, 
restore and reliance pots, etc., for the above 2 


S audiom 60, 135/-; gziom 150, 168/ -; 
aN " coils, 3/- a ty 

TRE 7? 6/6 pair; “ "Lew 

per wire. 44lb to 7b reels, alls  gauses; nuts, bolts, 

washe on studding, systo! 

ALL Avo and Taylor ine trurments eypplied. | list on 
We ce Saree Scetgenian for Pw, 


EE. and et our sof tation, 
Fy x at 

retail onl rend 3d tstamp 

L. H. EY, 


for all lis 

77, Lower Bristol “Rd. Bath. 

Tel. Bath 3811. (6330 

G4 RYALL, “ omer. "* Mayfield Rd., Herne 

Bay, Kent, ers post free bargains, all 
unused. 

INSTRUMENT boxes, metal, thick gauge, black 

Saish. . ine with X3M deep, with paxolin lid 

qua b hxing lu for wall or bench 

ra ts for sent fixing, 6/9 each: 

minature instrument switches, SB.2P.6 way, 1/3: 

boxed, 2i4in or 3izin overall. 

oom. 5/9; meters 2in square front 6-300 volts. 

te series resistance ID 5ma, 5/9; both 

sh panel front fixing; Paxolin 

and SERT quarter inch, 4/- each: 


new ani 


no stop. 
tested tion, 
stratent ie quarter spindle, 3/10; three gang 
Bg a 0. Imf 350v, 


sons + 


fe list ~ 


st. 
Atsian BADD. ‘ising House. Deptford 
adway. S.E Pi 


lease s@c ou. display 
odverggement ‘onder name Garland Brot nts i 
cl 


LLEN a See. 5. Obelisk Parade, 
Lew 8 .E.13. Please see our displayed 

ry ey under mente Garland Brothers on 
91 


reques 


Pa: 
Sir’ Transformers. mains trpmetormers 
transformers and chok 


out- 
ut c 
types: ransformert designed 0 individual 


bolt 
cing 
| ¥iL icatian: F TRANSPO! RA MER COMPANY Ltd. 
10 Ladbroke 2846. {0075 


781. Harrow Rae N.W. 


f 


our oh. 
and 5.59 ohms. eminence asec! 


‘An ultrasonic 
_ soldering iron 


Can be used for soldering 
aluminium, magnesium, 
duralumin and other metals 
which form ili ib oxides. 


The soldering iron has a nickel silver bit 
driven by a magnetostriction transducer. The 
transducer is arranged to run at its natural 
resonant frequency by a feed-back system. 
A conventional low voltage winding heats 
the soldering bit. 


HE problem of soldering metals which form 

refractory oxides has now been overcome. 
A new soldering iron, developed by Mullard, 
destroys oxide film by ultrasonic stimulation and 
provides a “ clean” metallic surface. 
This means _, Perfect soldering of aluminium, 
in, etc., can now be achieved 
without scraping or brushing molten metals. 
Standard soft solders can be used. And no flux 
is needed. 
A small electronic amplifier supplies the ultra- 
sonic power. There are no controls, apart from 
the mains switch, to operate. Unskilled workers 
can use the apparatus without discomfort, -since 
the ultrasonic freq y used is i dible to the 
human ear. Full information about the Mullard 
Ultrasonic Soldering Iron—the only com- 
mercial model in the world —is available on 
request. 


The Mullard Ultrasonic Soldering Iron 

Amplifier. The unit from A.C. mains 
and is robustly made to suit 
conditions. 


Mullard & 


MULLARD ELECTRONIC PRODUCTS LTD., 

EQUIPMENT DIVISION, CENTURY HOUSE, 

SHAFTESBURY AVENUE, LONDON, W.C.2. 
TELEPHONE : GERRARD 7777 


Tai3408) 


IF IT IS NEW and GOOD 


HOLLEY’S RADIO STORES 


285, CAMBERWELL ROAD, 
S.E.5 


Have it in stock 


SOUND SALES A-Z AMPLIFIER 
AND OX FEEDER UNITS. 
LEAK ‘POINT ONE” 
AMPLIFIER AND NEW SUPER- 
HET TUNER 
ACOUSTICAL Q.U.A.D. AMPLI- 
FIER 


WILLIAMSON AMPLIFIER AND 
TUNER BY GOODSELL 
FELICITY L.P. JUNIOR AMPLI- 
FIER, TONE CONTROL AND PRE- 
SET TUNER 
CHARLES K.!I. AMPLIFIER AND 
TUNER 
Recommended SPEAKERS 
WHARFEDALE CORNER DUAL 
TANNOY ‘‘ DUAL CONCENTRIC "’ 
BARKER 148a and 150 UNITS 

GOODMANS AXIOM 150 

DECCA CORNER SPEAKER AND 
LONG PLAYING RECORD EQUIP- 
MENT ; also TWO SPEED MOTORS 
AND L.P. PICK-UPS 
ARMSTRONG ALL-WAVE CHAS- 
sis 


RADIOGRAM AND CORNER 
SPEAKER CABINETS. 


Open all day Saturday. 
"Phone : RODney 4988 


| xe coils and other tele 


| 10m convertor coils, ' set, 


| coilpacks, 


| wiring 


| Our range), 


| SUPACOILS, 


M. & J. PEARSON 


263, GALLOWGATE, 
GLASGOW, C.4. 


Offer the following clearance lines for 
one month only. 


Test Set Type 74. Input 230 volts, 50 cys. 
Valves VRI35, 5Z4, VUI20, 615, 6Q7_and 5. 
VR65, In reasonable condition but less 
VCR 139A. Ideal for conversion to Scope. 
Special price €2/7/6, including carriage. 


Receiver R28/ARC5: Coverage 100-150 
Mics. Valves 4 717A. Mushroom Type, 3 of 
12SH7, 2 of 12SL7, 12A6M, would convert to 
2 metres. Brand new. £1/12/6 each 


Command Receivers. 
Covering |-5 to 3 Mics 
12K8, 12SR7, 12A6. 


Brand new in Cartons. 


6 Valve Superher 
Valves, 3, 12SK7, 
Black Crack! Finish. 
£2 each. 


Communication Receivers Type R.1155. 
Perfect condition in Transit Cases Complete 
with valves, £8 each 


R.A.F. Aircraft Clocks 8-day Dashboard 
Type 2in. dial. with mounting flange, suitable 
for Workshop Bench, Car or Boat. 32/6 each 


Receiver Type 78, 5 Valve Superhet with 
100 KC. Crystal ECH35, EF39, 6J5, VR9I, 
VR92. Good condition, 35/- each 


Sperry Bombsight Computor. Contains 
a wealth of gears, spindles, wheels, rollers, 
etc., 2, 24 Volt Motors 1-5 Amp., with pulley 
shaft each end and reversing clutch mechanism, 
also 24 v. Selsyn repeater Motor and mary 
other parts. Brand new in Transit Case, £2/10 


® All prices include carriage or post. 
Cash with Order and please write name clearly. 


WrreLess Wor_p 


RYSTAL microphone inserts 
_Mic-6), guaranteed brand new; 
Watford 


-AID, Lid.. 29, Market St., 
[GO36 


? ‘d 5968 
PT ELEVIBION-Colls, for the W/World s*het . 
all stations, 42/6 per 20, for EE, Viewm 
and PW sets, special offer, all at 9/- per set 

. coils to order 

ANSFOR —, for the W/World set, 500v @ 
50ma, 6.3v and 4v, made to G.P.O. standards, 
only 77/6; similar trans., your spec., 10/- extra; 
these and our other parts are built to last; defiec- 
tor focus and line trans. for the W/World set, all 
condensors, many other parts 
WILLIAMSON tuner coils, 7/6, 
ea.; Wobbulator coils, 


(Cosmocc o 


15/6 po 


or to order 4/6 
iron cored, - tor 6; 
10/6; Ba > strip 
wound trans., 12/6; superhet 3-band 4 2'in 
high, 465IF, 16-2,000m, per pair, 15/-; few only 
short and medium wane, sound 
efficient part, note price only 

polystyrene cement, 2/6, 1/1 

coilformers, 1'2in x in 

BEL SOU 


eos ] 
ong eventually and be delighted with a 
why not save time and money now ? 
uit ay latest lists 
dials, et 
PRODUC is "rtd (Dept 
W.C.A,) Roroush Hill, Croydon, Surrey (Te 
Croydon 1220 
SVERYTHING Soe home constructor 
. Is valves, resistors 
ar, Viewmaster kit 
or H.P.; stamp for lists; quick ser vice 
A surplus y —BCM ‘EDHWA, L 
RF coilpack kits, 2 stage 3 
mw). preset. amazing 
to complete, size 3 
structions, circuit diagrams etc 
price 15/-, post paid, c .—A 
349. Copnor Rd Portsmout h 
FR /.— pair only; we 
ny world-famous M 
mers (variable iron dust cored, 
stability) pre-aligned to 465 Kc 
pair; iron dust cored coils for standard wave- 
lengths a dea at 3/- each; Coil AS ye 2 A con 
sisting of 6 Supacoils (your own ection from 
1 four pole three way s itch. 2 fixed 
padders, suitable for coils selected, and 6 vari- 
able trimmers, all for 26/9; Coil Group B, simila 
to above but with 9 coils (your choice), six pole 
three way switch, 2 padders and 9 trimmers, a 
for 45 9; Home Constructor’s Handbook, 1/67 
see also our ee! advertisement in this issue 
98. Greenway Ave., London, E.1 
COMPONENTS-SURPLUS AND 
SECONDHAND 
‘,. J. EMMS, Ltd. 


BRIDGE full wave metal rectifiers, 
mp. 5/6; 6 or 12-volt 3amp. 


station (1 ly 
performance, 
inX2in, full 

: Please note new 
P. Cretton (Ww). 


6 or 12- 
0 r 


11 24- 
SLIDING resistances 12amp lohm. 6/-: 1 
6 


| lohm, non-slider, 
| 26a, Colherne Mews, 


“London, S.W.10 
mantle 


894 
AGSLIPS at 1/10 to 1/20 of list 
huge stocks, please state requirements 
, Hitchin, Herts 


. i “WOODBERRY, 
forest Estate, Giam 
‘UPREME RADIO. 


Engineers Supplies, raat 
67 
_746b, Romford Rd., Manor 
Tel. lif. 1260. Est 
r ew rgai 
E.F.50 valve nolders, 6d each: 
for same. 8d _ ea B7G valve holders, Amphino! 
type. 9d each; Rites coil formers with cores 
8mm, 8d each; 6mm 6d each: 3 meg carbon vol 
controls, 7d each: 100 Ki) vol. 
long spindle and s/p switc \ 
vol. control, long spindle. 
noise suppressor units. 
a iron cored choke 
diodes, 2/6 each: West inghouse | 
metal rectifiers, 250v. r.m.s. 65 m/A, 4/- ei 
0.2amp flat type mains dropper. tapped for 
y. 1/6 each; 2-pole 2-wav small switches 
y type line-trans. with provision 
: 16mfd 350v Drylitic 
: 50v or 25mfd 25v tub 
cardboard Sias cond , 1/- each. 1] - doz. or ass.; 
if 465 Kc/s, small type, 12/6 pr.; Special 
lines— ee arrived! Mains trans through 
type primary tapped 0 to 250v 75-0-275v 
100 m/a, 6.3v 3 amp, 5v 2amp, with screen, bar- 
gain we 14/11 each; also 465 kc/s standard 
Size i.f.t pr. 
COMPONENT parts for constructor 
and radio ciroults out specia ality 
TERMS c.w.o., 0.d.; nd 6d. extra for 
oy orders ander £5: 2! > s.a.e. all enquiries 
ist 


{0021 
QOUTHERN RADIO SUPPLY, Ltd., 11, Littie 
port Street. London WC.2. See our 

displayed “advertisement page 86. 0016 
ITTLEWOODS, North London's best selection 
of radio and television components: pay us 

a visit or post or ‘phone your enquiries; no lists 
LITTLEWOOD & GRUNER, Ltd., 27, Ballards 
Lane, Finchley, N.3. in [0055 
UTO a 250 600 watt. 


retaining rings 


controls. 
2/6 each; 0. 
less switch, 


with 
5 Mi‘ 


television 


transfor years, 


crys ‘ 
post 3d; 8 ‘obs aidere 4 ‘amps, 17/6, post 1/2; 
h grade 7 , “ap ammeters, flush bakelite, 
n. a 8d; train set trans, and rect 
are re output, 37/- 
<a ping 43, Up iands Way. Lon- 
ion, x 21. Tel 4457 (0101 


FEBRUARY, 1951 


SUCCESSFUL SATISFIED 
SALES! CUSTOMERS! 


Pennine 


RADIO 


THE ALL SEASON SENSATION. ACCLAIM. 
ED THE COUNTRY OVER. THE INTIMATE 
RECEIVER WHICH COMBINES APPEAR- 
ANCE AND PERFORMANCE. HOUSED IN 
A BEAUTIFUL WALNUT CABINET. EACH 
SET FULLY GUARANTEED. 
HEIGHT 10°, WIDTH ae © taht si" 
4 Valve SUPER 
THE SET 
THAT SELLS 
ITSELF! 


“weenie 
VALUE 
aul 97 
NC. TAX. 


“THE ROVER” 
SUPPLIED ONLY THROUGH SELECTED 
WHOLESALERS. ILLUSTRATED LEAFLETS 
AND ATTRACTIVE DISPLAY CARDS. 


PENNINE AMPLIFIERS 


ELLAND oon ENGLAND 
ELLAND 210; 


THE HOUSE FOR 
QUICK DELIVERY 


The following Goods Ex Stock. 
Cash with Order, or C.O.D. 


WHARFDALE— 
W.IS/CS 15” ... 
W.12/CS 12” ... 
Golden 10” ... 
Super 8... ... 
COLLARO Single Record 
Player complete with Pick-up 
PLESSEY — Record 
PUROP. acc <s 
ik CHARLES oe 
Master ... 
“LEAK” TL 12 Watt Triple 
Loop Feedback Amplifier 
**LEAK’’ RC/PA/U Pre- 
Amplifier 
GARRARD “sg” Unit i in 
Metal Carrier Container. 
Complete with ite Con- 
nection, etc. ost cate 


£12-0-0 
£7-10-0 
£4-0-0 
£3-10-0 


£5-18-2 


£6-16-2 
Concer 
. £29-10-0 


. £25-15-0 


£8-15-0 


£9-15-0 


Most Types of High-Fidelity 
Equipment in Stock. 


A. ERNEST BUCHAN, (M.0. Dept.), 
28, BELMONT STREET, ABERDEEN 


Phone 23579 


FEBRUARY, 1951 


WIRELESS WorLD 


IF YOU 
REALLY WANT 


NATURAL 
SOUND 
REPRODUCTION) : 


YOU WILL COME 
EVENTUALLY 
TOA 


LOUDSPEAKER 
FOR THE SAME 


GOOD REASONS 
WHICH HAVE LED 
HUNDREDS TO A 
SIMILAR HAPPY, 
SATISFYING AND 
LASTING CHOICE 
Barker Units are sound value 
for money particularly in 
these times. Deferred Terms 
are available for those who 


prefer to ‘‘ buy as they 
listen.’’ 


Write now for full details. 


BARKER |: 


NATURAL 
REPRODUCERS 


BCM/AADU 
LONDON - W.C1. 


| ne outpat trans., with E.H.T. windin 
| included), 


| complete, 


| opening lid switches on, 
| with valves, batteries, 
| invalids, 


ove ’ int. 
| E.H. Ta 


| flush mounting 
| 1, crossover n 


ADIO CLEARANCE, Ltd. 
TELEVISION! Set of 3 components, comprising 
to give 
CY5! also 
width control scan- 


using EY51 (heater winding for 
and fitted with 


scannin 


post; 
line an 


imp. 


3 ‘tor 42/- Plus 
evmmncter,” 
frame, 12/ 6 plus 
50w MODULATORS, comple ete wi th power sup- 
Plies, 0-110-200/250v 8 v . 6CS into 
pe 807's 3 rectif paper 
moothi ng condensers throughout, jacks tor key. 
mike and line; the power unit gives 500v 
(d.c. smoothed) and 6.3v in addition to 
supplying the modulator; complete outfit with 
circult diagram in metal case (2lin rack mount- 
ing panel) contained in solid oak case no mod. 
—-, to clear iy remai en of our stock at 


SRAPT ve SR. 
wt sy C.R.V, rae151, 6-v receivers 


low 


| aaa 195kc/s-9.050«c/s in 4 bands, switched 


c./d.c. amplifiers, complete kit for con- 


| struction of 20w, a am a. by McMurdo, all 
| first-class componi 


Partridge. 
etc., valves aNCL33.. "2X E37, 2xXURSC, black 
crackle, chassis case, isolated from mains, 
and drilled, circuit diagram supplied. everything 
: ootevales ——- 


Gardner, 


tor 9 or 
average current 20mA » Post paid. 
PERSONAL receivers, 3 valve T.R.F. using IT4’s, 
some bakelite case with lift-up 
closed Diast ic 


° put to a pair of li htweight 
‘phones (H.R.) controls, SM tuning and reaction, 
supplied brand new, 
‘phones, an ideal set for 


hosp. patients. etc., these receivers 


. Surp.us and are offered ready to 


3/19/6. 

Stain X Stain X 1h 
holes, 1/ 
holes, 2/3; 
octal and square. open a 7 =; 


button oas 
button _ base 


9d; output trans., 
. 3, 000/2: 6, 
ratios, 


} 40, 3s-; 3 7. $00. 3, 
pi -; switches Standard Yaxley, 2p 4w 2b, 2/-; 2p 


. plus additional wafer 

pla late, 2/-; all have 3in spindles; 

vin X15,in, *tormen rs, M 
wave, H.F. 


with shorting 

superhet coils, 

wave. H.F., Ae., Osc 

+ «+ 1/6 per call, 

. ay cored, size 

al cased 2in circular, 
. 0-20. 


ain 
0-15/600v 


0-300v series res. sup- 
; bakelite cased 24in circular 
4 idomA, 0/200mA 8/6. all meters 

st a, visual indicators type 
e oe picsod movements with 


mounted on chassis with supp.. 

pe 87, 24v input. output as 104 
wand sockets, bakelite with keyway, 5. 

+ 1/6 pair; 8 way “ Jones” plugs 
and sockets with cover. 1/6 pair; bakelite cases 
. inside meas. 6X6%X31{in without lid, 
lid in deep with former for frame AE, lid re- 
quires Ane, ideal for rsonal sets, meters, 
Seek extension speaker controls, 

Ne spindle. 9d _ ea 

Ltd. ‘Tottenham 


TEURS.” ea. 
Seney _brices? 4 
y for list wat will save you pounds; 
one back guarantee; don’t 


Ashtield Place (''ey Yor 
hes ‘LL ae rm it at Smith’ s. Edgware 
. verything for the construc- 
tor, ion al rowett resistor to radiogram 
cabinet, lowest prices, biggest variety.—Near 
Metropolitan Music H Pad 589 


components, speakers 3in 10/6 

Sin 12/6, 64in 12/6, Bin 14/6, 

lending oan standard Pentode trans. 
micro > 


n 12/6, 


ti 
spindle 3/9. Am 
meter, 77/6; Tx valve 8012, 7/ 
25/73, new cond., less valves, 6/6, post 
co-ax cable 2 ohms, 10/- doa, yds; 
/6; mic stands folding type 
t e avatiables nase pe 
NLIMITED, Elm don E.17 
Tel. Key. 4813. Oven all r*, Saturday (0062 


in, - Grttieg. a. | 


midget | 
la 


(0114 | 
| Raw UNLIMITED, for spotless, cporemt teed 


‘10in 16/6, all | 


twin-coil | 


A WINDOW WORTH 
LOOKING INTO 


Rotary Convertors. [2 volt D.C. input 
230 volt A.C. mains output up to 200 watts, 
complete with meter and voltage regulator, 
£410 each, 24 volt ditto 65)-, both supplied 
with wooden carrying cases. 


Mains Transformers. 230 volt 
output 1,800 volt 20 m/a 21/- each. 


Condensers. Mansbridge 6 mfd. 1,000 volt 
working, 26 each, 16 mfd. 700 volt Elec- 
trolycic Condensers, 5/6 each. 16 x 16 x 16 
mfd. 450 volt Electrolytic Condensers, 3/6 
each. .5 mfd. 3,500 vole Mansbridge, 3/6 each. 
.5 mfd. 6,000 volt Mansbridge, 4/6 each. 


Condensers. “Trouble Free" Oil Filled 
High voltage .| mfd. 3,000 volt, 4,000 volt and 
5,000 volt, 2/9 each. 


Modulators Type 67. Containing com 
A.C. mains Pack giving 345-0-345 volt 2 
6.3 volt 5 amp., 6.3 volt | amp., 5 volt 2/3 amp., 
complete with 5U4G rectifing valve plus 8 
other valves, condensers and many other 
useful parts, brand new, 52/6 each, input 
voltage 230. 


Pots., Heavy Duty Type. 3,000 ohms and 
10,000 ohms 8 watt rating, 3/6 each. 5,000 
ohms ditto 3in. dia.,4,6 each. All wire wound. 


American Telephone Hand Sets. ‘Weston 
Electric "’ type, type |.F.1. AW3, complete 
with inserts, brand new, 15/6 each. 


input, 


lete 


American Rotary Transformers. Ex- 
“Command Receivers "'.27 volt input, out- 
puc 280 volts 60 m/a, 7/6 each. 


Chokes. 200 m/a 3 Henry, 3/6 each. 200 
m/a 5 Henry resistance 100 ohm, 3/6 each. 
20 Henry 80 ma resistance 269 ohms, 6 6 each. 


Television. 45 Mc's |.F. Strips, brand new, 
complete with 6 EF 50s and | EA 50, 59/6. 
Less valves, 37/6. 


Accumulators. Unspillable Lead Acid. 2 
volt 7 amp. Brand new, 43 x 3; x Itin., 66 
each. 


Accumulators. Brand new. 6 volt 85 amp. 
Lead Acid. Teak boxes, 55/- each. 


Television. 2 valve amplifiers. 
complete with 2 EF 50s, 13/6 each. 


RI35S Receivers. Brand new. 
with all valves, 49/6 each. 


45 Mics, 
Complete 


Rectifiers. Full wave L.T. 24 vole 5/6 amps, 
326 each. 12 volt 5/8 amps., 17/6 each. 


25/73 Receivers. Brand new. Complete with 
all valves, 22'6 each. 


G. W. SMITH & CO. 
(RADIO) LTD. 


3, LISLE STREET, LONDON, W.0.2 
Phone : GBRrard 8204. 


WirELEss WorRLD 


THE 
BRITISH NATIONAL 
RADIO SCHOOL 


ESTD. 1940 


NOW IN OUR ELEVENTH 
YEAR AND STILL 


NO B.N.R.S. STUDENT 
HAS EVER FAILED 


to pass his examination(s) after com- 
pleting our appropriate study course! 
NOTHING SUCCEEDS LIKE SUCCESS 


and what we have done a thousand 
times already, for others, we can do 
again, for YOU ! 


A.M.Brit.L.R.E. and 
CITY and GUILDS Radio and 
Telecommunications Exams., etc., etc. 


Six months’ trial period without obligation 
to continue. 


Please mention this advt. and send for free 
booklet and sample lesson to:— 


STUDIES DIRECTOR 
BRITISH NATIONAL RADIO SCHOOL 
66, ADDISCOMBE ROAD, CROYDON 


Phone : Addiscombe 3341 


| HLF. 

| 4inX2in. £1/7/6 
COLV: 

| switches, sizes 10, 25, 500. + and 500 


*Youcan rely onus” 
FOR CLEAN COMPONENTS AT COMPETITIVZ 
PRICES 


IMMEDIATE DISPATCH 


MIDGET COIL-PACKS 


These are an ideal miniature Coil-Pack 
especially suited where space is limited. 
hey consist of iron-cored miniature coils 
for both Aerial and Oscillator stages, built-in 
Wavechange switch and midget trimmers. 
They are intended for an |.F. of 465 Kc/s. and 
LF. Transformers type RS/GB 465 (12/éd. 
per pair) are the ideal companions for a 
trouble-free superhet. 


2 Ok 
MW/LW/GRAM. 
800-2,000 metres. 
SIZE : Length 2}in. 


Tyee “Ss” 
MW/SW/GRAM. 
17-50 metres. 
SIZE: As Type “R.” 


TYPE “Cc” 
LW/MW/SW. Ranges: 800-2,000 metres, 
200-250 metres, 17-50 metres. 

SIZE : Length 3gin. Width | ?in. 


TYPE “RR” and “S " each 25/- 
each 28/6. Post 6d. 


All enclosed—all 
di to 7 ' 


200-550 metres, 
Width I2in 


Ranges 


Depth Ifin. 


Ranges : 200-250 metres, 


Depth Itin. 
Tre“ 
iron-dust 


Pp y wired, 
needed to 


cores 
only five 
external circuit. 


coils 
bi 


connections 
Catalogue with Data, 3d. 


RADIO SERVICING Co. 


444, Wandsworth Road, London, 8.W.8 
"Phone: MACaulay 4155 


77, 774, Bus; 28, Tram, Wandsworth Rd. 8.B. Station 
Opea till 6.30 p.m. 


| models, etc ; 20w 
| araplifier, new and co 


| each; 
Keystones. of all 


| er primary. 
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GEMENS high-speed relays. 75 ohm, double, 
coll, 4/6 h 


sin diam., 

S, fitted cantilever action, operating 
voltage 10, 12 volts d.c. Gimansons. 3in long. 
lin . d; solenoids, 
/ each, post 
paid noids, operating voltage 13/7 24 volts, 
Bein = niin sg . idea 
controls, etc., 4/- paid; 15 amp Mer- 

switches, fitted with “waddle and clip, 4/- 


eac posta Pai 
VOLTAGE Seguiators, 300 ohms, 0.29/1.0 amps, 
= 7in X7in x7in, 32/6 each; 12-volt gong bells 
by police, ‘nickel- plated, size 7\4in diam 

7in long, price 35/- each, post pera. 

WESTOOL electric furnaces, 200/220 volts. high 
and medium heat control for heating two solder- 
Ee irons, up to inch diam. bits, = each 
CRYPTO rotary converters. input 24 voits d.c., 
output 230 volts a.c., 50 cycles, 100 watts, 
carrying case, £4/15 each 

aerial change-over switches, type 78A, 

manual! or relay ig tion, 24 volts, size 5\4inx 


with 
ohms, in 


fitted 


wire wound potentiometers 


lots of twelve or more, per 

Sane ta ogg bd ow type ° 2, "At ted stan- 
dard mains 230v a 50 cycle wer pack, 2 
VEO, 1 VRS? 1'szac. Te -51. 1 R.32, 
and other useful components, £2/5 each, car- 


riage 
EXTRACTOR motors, er se ies fan, 12v 
, / jolt new, origina! 


x voit, 30 qrele. a.c. motors 
capacitator inductance start, 2, rpm, 1/40hp 
fitted in cradle, condenser a I price £2/7/6 


each. 
SYNCHRONOUS clock units, self-starting, 200- 
250v a 50 cycle, fitted Sangamo motors, con- 
sumpilan’ ana watts, size 2%in diam., 2in deep 
geared 2 rev 60 mins friction reset. 
DEAL movements for making electric clocks, 
time switches. etc., complete with 12 to 1 dial 
and Sin hands price 22/6. post paid 
SANG AMO as above, final speed one rev per min, 
less dial train, ideal for dark room process time 
etc.. price 20/- each. post paid. 
NEW Rolls-Royce ‘* Coolant ’ 
inlet 2\4in diam. twin outlets, 1%4in diam. 
approx. aluminium casing, brass impeller, 
pumps Be saaan 500 gph, price 30/- each, car- 
Triage 
weol PNGHOUSE rectifier sets, style 28B. G.P.O 
50 cycles, output 50 volts 
; £3/10 each, carr. pai 
* ‘step-down transformers, 230v, 
volts. centre tapped, 108 amps 
S each, carr 
Po Py reciiner sets, out put 5O volts d.c., 
JANETTE rotary converters, input 115 volts d.c., 
output 110 volts a.c., 50 cy., 150 watts; £4/15 


each. 
A LARGE assortment of various ex-W.D. radar 
and gel uipment, relays, power packs, oscil- 
lograph ts, pears, photographic apparatus 


available: S.a.e. for Ss. 

H. FRANKS, 58, New Oxford St., London, W.C.1 
594. [0057 

soestvers in 


Tel. Museum 

OM. MUNICATION 

/ urlung Su Pro, H.R.O 
Hallicrafter a 52, C.R 00. A.R.88D., A.R 
etc 


pumps with tower, 
3 amps; 


stock 
Seniors 
88L.P.. 


Bo. * 50 cycles, 250 watt out- 
‘ clearance of F.H.P. electric 
suitable for 
sewing machines. ea 12v-15v_ ax 
d.c. motors with ‘extended spindle, Suitable for 
9/3; mounting 
heavy duty 
a.c. wer pack, 200/2 P.P. output. 
£4/10, less valves; new moving coil microphones 
hand type, heavy duty = complete i BS 
screened cable, 85/15: 2 H 
Jenson cine ers, 
unit muiti-cellular horn unit; 
tubular 5/6 = 
of test quigunent: multi 
testers, signal generators, 
meggers and meggers, etc.. 
prices; hand bearing prismatic com 
provision for battery in handle, 
large stocks of transmit 
ote ot send us your r 
special er of new, mot ex 
trainformer, semi-shrouded, 
250-0-250, 100ma., 
6v mp, 20/- each; 
A, ME, special sizes and ne wound 
* Specification; a.c. and / 
motors and auto-record changers tn stock rom 
E10, 15; switchboard mounting voltmeters, amp- 
ters, d.c. available 
large stocts of 
&.. 18 and 20 . 
Ss 5 U.X. base American valves Sy vail: 
able ‘Special, offer: H.R.O. ils 48-.96 m/c and 
180-430 k/c, 45/- each: quantity of litz and nickel 
nee wire available: prices do not include 


Dostag: 
SERVICE RADIO SPARES 4 Lisle St.. W OS. 
Sma 


PE cabinets, 11X9X614, complete 
h chassis containing support and holder 
2 potentiometers, various re- 
hood 
con- 


mpiete with 
X25 


telescopic 
large selection 
range meters, valve 
oscilloscopes, bridge 
all at reasonable 


uire- 
ments; 
mains 


Ba model train track | | 
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‘MAGNETIC TAPE 


Recording Equipments and 
Components 


OSCILLATOR UNIT. Constructed on 
small chassis suitable for sub-assembly, 
provides r.f. for erase and bias at 45 
Requires 250v. h.t. and 6.3v. for operation. 
Complete with 6V6 valve, £3. 
OSCILLATOR COIL ASSEMBLY. Com- 
prises high “‘Q*’ coil end condenser tuned 
to 45 kc/s. Specially designed to provide 
highly symmetrical sine wave output for low 
tape noise. 10/6, 
RECORD/REPRODUCE HEAD. 
impedance. High quality response. 
enclosed. Gap length | mil. 
REPRODUCE HEAD. As above but gap 
length 0.5 mil. (suitable for 2-head systems). 
€2/2)-. 


Low 
Totally 


[2/-. 


ERASE HEAD. Capable of erasing new 
high coercive force tape when used with 
oscillator unit above. £€2/2/-. 

TAPE. New high coercive force tape suit- 
able for high fidelity recording at slow speeds. 
Tin. (1,200ft.) reels. £1/10/-. 

Spare reels, 7in., 4/6 each. 

I lin. (1,000 metre) reels also available. 
INPUT TRANSFORMER. Ratio 1/404 


Suitable for head to grid step up. Mumeta! || 
core. 17/6. 


TRADE ENQUIRIES INVITED. 


| CABOT RADIO 
|COMPANY LIMITED 


| Electronic Equipment Manufacturers, 
28 BEDMINSTER PARADE, BRISTOL 3. 
Telephone 64314. 


SOUTHERN RADIO'S WIRELESS 
BARGAINS 

R.351S TELEVISION UNITS. 21! valves with 
6-stage 14 Mc. |.F. strip, recommended for ideal 
TV conversion by all experts. Brand new in 
original wooden cases. £3/10/-, 
R.1355 RECEIVERS. Brand new and unused, as 
specified for inexpensive television. /' 

-R.1196 6-VALVE SUPERHET RECEIVERS. 
oe, and guaranteed. With circuit. 22/6, 
plus 4/4 
BENDIX COMMAND RECEIVERS. 8.C.454 
(49-100 metres), B.C.455 (39-49 metres). Com- 
ay with 6 valves. Perfect condition. 35/- each, 
plus 1/4 
WALKIE: TALKIE (TRANSRECEIVER), type 
38, Mark ll. Complete with 5 valves, throat mike, 
headphones and aerial. Tested and working. 
£3/10/- ar: aid, less batteries. 
ATP4 VALVES. | 7/6 each 
THROAT MICROPHONES. With lead and 
a ae 
CONTROL CABLES, 
B.C.453/4/5. 9/6 each 
R.A.F. BOMBSIGHT COMPUTERS. Com- 
plete, brand new, with motors, gyro gears, 
blowers, etc., etc. Ideal for model makers, etc. 
The best component value ever offered. 55/- 
each, plus 5/- 
LUFBRA HOLE CUTTERS. Adjustable from 
= to 34in. for use on wood, metal, plastics, etc. 


HAND a gg 6 volts at 5 amps. 
Covastene = with c 20/-. 

RADIO C OMPASS INDICATORS, with in- 
ternal Selsyn motor. 3in. dial, 13/6; Sin. dial, 
1 


5/6. 

INVERTER UNITS, type (PE 206A) 206-A, 

D.C. input, 27 volts at 38 amps., 6,000 r.p.m. ; 

A.C. output, 80 voles, 800 ——. Complete 

brand new with spares. £3/10/0 

oe ane LONG PLAYING "ATTACH. 

MENT G33. For using L.P. records on radio- 

gram A record player with high fidelity Decca 

pick-up. €6'5/0, including carriage and packing. 

Full list of Radio Publications, 24d. 
SOUTHERN RADIO SUPPLY LTD. 
Il Little Newport St., London, W.C.2. 
errard 6653. 


14fc., with adaptors or 
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SURPLUS 
BARGAINS 


MANUFACTURERS’ & BANKRUPT STOCKS 
LIMITED SUPPLIES ONLY 


We can offer for immediate delivery 


1, Zand 3 watt. 


Gutstare s A 4, tk; as 
LU 


w foot sectional aerial 


in ame} 
carrying bag. 


6v. 140 amp. “ 
Car 


GLOBE ” 
Batteries. 


Receivers: RIISS, 1355 ~ 184 Brand 
New in original cases. + Radio 
Transmitter SCR 


Brand New Accumulators 

6v. 85a.Size: 12x9x 

Jin. Weight 45 Ib. 
British Made. 


Charging Contro! Boards with Auto. 
cut out, 3 amp. 220 v. 


2 Volt Accumulators, 
for Radio or Model Driving, 
House Lighting, etc. Heavy 
Mass Type Plates. Pre-charged. 
Only need filling. Size : 7in. x 


2in. x 2in 


suitable 


Storage Secondary Portable Canadian 
Hart Batteries, 6 v. 100/125 amp. 


Celluloid (R.A.F.) Portable 

2 v. lead. Acid Accumulators 

7 amp. H.R.S. Size : 3Zin. x 
tin. x Idin. 


Magnifying Lens, Rubber Mask. Seam 
Solder uns. 
Ex-Govt. S.W. Condensers. All types. 
Meters, Switches, Me iH and Yaxley. 
Headphones, L/R and R. Vibrators, 6 
and 12 v. Speakers ali types. Volume 
Controls. Output Transformers. Chokes. 
Crystals—Valves Type CV.101. 


Your enquiries are invited 


WHOLESALE AND EXPORT ONLY 


For further bargains call at our Counter 
or write Zz 12-page Bulletin. 


RADIO MERCHANDISE CO. LTD. 


65, Farringdon Road, London, E.C.1. 
Telephone : HOLborn 6377. 


Be age handsets: Carbon 4/6, moving 
5/6. power (Tannoy) 4,6. Headsets 

and atlerpphonder Moving coil 8/6. Earpieces 

single: Movi coil 2/-, electro-magnetic 810 
ohms 9d, 4 ms 6d, electro-magnetic micro- 
prones 2/6, electrostatic meters 0/2.000 17/6 

ASSINGHAM. North A ighley 10002 


THE current lecture season is meeting 
great success; membership of the Association has 
become essential to everyone actively engaged or 
keenly interested in high quality sound record- 
ing and reproduction; lectures and demonstra- 
tions on all aspects of electro-acoustics are given 
at the meetings; reports, papers and other valu- 
able material appear in the journa!. a few speci- 
men copies of which are available to non- 
members, price 2/9 p.f.; the very successful 1950 
Exhibition will again be held in 1951 and 
parations have already commenced, this wil 
the outstanding event of the coming year and 
is free to members; full information is contained 
in the brochure and other material which, with 
a Membership Application Form, may be obtained 
from the Membership Secretary: Harrie J. King, 
48, Mount View Rd., North Chingford, es iT 
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WANTED. EXCHANGE, ETC 

TED, Magnetophon Tons B, with apares 
(amplifier not required).—Box 2665. [0198 
ANTED, dynamometer a.c. test set, also 
oscilloscope type 339A, also LOSOA oscil- 


[LESLIE DIXON & Co., 214, Setters Rd., 
Battersea, S.W.8. Macaulay 215 (0176 
TA » Quartz crystals irom 2to 7 Mi $ 
(on fundamental); state quantity a“ 


ice.—Box 7793. 
ANTED, HRO coils, Rx’s, etc. AR88’s, 
_ BC348 tails to R.T. & 

Service, 254, 


"s, S27's, etc.- 
rove Green d., London, ae 
. . 1016: 
ANTED, laboratory test equipment includ- 
ing standard signal generator, watt meter, 
cemitoneape, bridges, recorders; send price and 
etails 

as! gg INSTRUMENTS, ie Uxbridge Rd., 
Hanwell, W.7. Tel. Ealing 0779. 0037 
ANTED, all types of radio equipment, test 
instruments, radio receivers, personal 
sets, television, components, etc., etc.; call, 

write, send “ "phone. 
MILLER’S 38a, 


Newport 
Caring Cross. Rd., London 


Court, 
(5211 
sparking plugs, 5-way, push-button units; 
any condition; large or small quantities; highest 
prices paid.—Box 4660. {5579 
ANTED, BC- 610 Hallicrafters transmitter, 
SX-28; AR-88 receiver and spare parts for 
above; best ¥ i : i 
Service, 69, ° 
ANTED 


units BC-939-A and T-50 microphones.—P.C.A 
Radio, The Arches, Cambridge Grove, W.6 1 
Riv. 3279. 
ANTED, AN/APR-4 receiver, any 
any other good quality U.S. 
, tubes, test sets; 
give condition and pri 
letter. Kittel Farhilis Box 26, 


“REPAIRS AND SERVICE 


new trans- 


first- 


inh any —er 
OTO! and compiete overhauls: 
class Torlmamenio. fully guaranteed 


Warser Gate, Nottingham. Est, 1 
EWINDS. Philips neg. feedback output 
trams. motors, armatures, main trans., 

Solenoid and = coils... 

A. UCKIE . Warwick Rd.. Carlisle. 


any specification; 
“Srembereer Co., Lt 
it Jarro' 


ae. larrow. 
EPAIRS moving coil speakers. cones; 
coils atted. field rewound or altered; 
er transformers, clock coils rewound; guar- 


prompt i 
d.. Bedesw ay, 


Wil. 
“rewi nds, —_No 5 dele tianslermers mains. 
5 also your specifica- 


Ltd., 
H.T., mains ead OF. 


Vanguard Works Poole, 
(6218 


trans- 


new 
ification: all work fully guaranteed 
NSFO! ER Co., Ltd. 


81. 
.. N.W.10. Tel. No. Ladbroke 2846. 
MAINTENANCE SERVICE for guaran- 
irs; armatures, F.H.P. 

rtable tools, etc.; good de- 

liveries. —139, Goldhurst Terrace. N.W.6. 3625 


ERVICE with a smile.’ 
ypes of British and American receivers; 

coil rewinds; rican valves, spares. line cord. 
—F.R.I., Ltd., 22, Howland St., W.1. we 


LECTRICAL measuring instruments of every 
make, multi or single range, repaired ana 
; Prompt vice $29 —The Electrical 

r Servi Kilburn lane, 


EWINDS and spivesatame to mains and out- 
| put trans. pick-ups. fields, clock coils. car 
| vibrator units. etc., from 4/6, D.p.; equipment 
a speciality; all work Guarentee Re- 

| winds, 4. Brecknock Rd.. N.7. Tel. 


“Wordswort! : 
' 791. 57 


with 


ANTED, surplus relays, impulse switches, | 


(oosi | 


y units; 
surpius radio | 


ame transformers rewound or constructed | 


ea, Trait, Fé. Upper 
“4 


» interleaving, new | 


‘ i 
Ba SOUND RECORDING ASSOCIA- 


label says “ARMSTRONG” 
experience says 


real Radiol 


Model An 8-stage all- 


wave radiochassis. 

EXP83/3 Fly-wheel drive 
and 8 watts output. A.C. 
200-250 volts £45, 8. 8. 
PLUS P.T. 


Model 
RF103/3 A 10-valve all 


wave radio chassis 
for A.C, operation, 200-250 volts. 


19. 0. 


PLUS P.T. 


Model 


125/2 A 14-valve five- 
band radiogram 
chassis with S.W. bands down 


to 10.9 metres. £33 12.0. 
. * 


A.C, 200-250 volts. 
PLUS P.T. 


¢ Armstrong 
‘e A wide range 20- 


T/ v20 | valve instrument 
with 12” C.k. Tube. Models for 
both London and Sutton Cold- 
field transmitters 
available. £52. 10. 0. 

PLUS P.T. 


Detailed specification 
and dota on request. 


'—Repairers of all | 


THE CHASSIS PEOPLE 


Armstrong Wireless and Television Co. 
Ltd., Warlters Road, Holloway 
London, N.7. 
Telephone : NORth 3213 

5363 
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TUNERS} 


Oar Type 84 is 

the ideal Quality Tuner 

for your high quality amplifier. This 

jour valve Super-Het Unit has a 

lively performance with very low 

distortion. Fitted variable selee- 

tivity 7K.C. and 10K 

coverage 16-50m, 195-550m teed 

2,000m. Using latest ~ ~ : Valves 
ECH42, EP 40, EF 


VENTEX CABINETS 


The accepted standard 
for high quality loud 
speakers Availal 
in a wide varety 
veneers. Hand French 
Polished 

YPE 1255 
for Wide Range low 
resonance IZ in. ot 
15 in. unite 


PRICE 
TYPE 1275 


standard 12 in 
resonan 


PRICE 
£12 
+£2.13.4P.T, 


Wave-band 


14 gns. 


PRICE !2 gns 


Cc. T. CHAPMAN 


(Reproducers) LTD. 
RILEY WORKS, RILEY STREET, 
CHELSEA, S. W.10. FLAxman 3217 


OPPORTU 
IN RAD 


Get this FREE Book ! 


“ENGINEERING 
OPPORTUNITIES 


reveals how 1 can 


become technically-qual 
Led at 1¢ fo 1ighty 
paid key-appointment in 
and Tele 


In 176 


the vast Radix 
vision Indust 
, 


es of intensel) 
pag f intensely 


inter 
esting matte t includes 


full details of « 


r up-to 
the-minute 
courses in all 
TELEV ISION 
RADIO, A.M. 
I.R.E., City & 

Guilds, Special Tele- 
vision, Servicing, Sound 
Film Projection, Short 
Wave, High Frequency, and 
General Wireless Courses. 
We definitely Guarantee 


“NO PASS—NO FEE” 


If you're earning less than {10 a week, this 
enlightening book is for you. Write for your 
copy today. It will be sent FREE and 
without obligation 


BRITISH INSTITUTE OF 
ENGINEERING eee sag 


388> SHAKESPEARE HOUSE 
17/19 STRATFORD PLACE, LONDON, Wi 


Brit. 


ELEVISION, radio and amplifier repairs 
vere sliguied and Se home-bujit 
Ub 


ivers recicg rebubt: 
id pau Cast t “ria cnt inet pbions for auota- 
mont guarantee on 
| Owork d 

ERN ARDS. "Radio Engineers. 

| Rd. Putney, London, 5.W.15 
ETROPOLITAN RADIO. SERVICE for re- 
mains and E.H.T. transformers 
coil 5S. new transformers 


12, Chelver ton 
009: 


“Radio Ser vi Company 
3 London, N Will Tel 
| Speedwell 3000 0130 
WORK WANTED 
] RAUGHTING, tracing and photoprinting 
services; estimates free; contractors to the 
Ministry of Supply and the Admiraity for draw- 
ing and tracing work to their requirements and 
Specifications; sub-contracting work of this 
nature undertaken 
DRAWING & TRACING, Ltd.. 456a, Ewell Rd 
Toiworth, Surbiton. Tel 7 mbridge 7406 7 
- MORT, B.Sc., A.} 
trade and amateur 
| advice, design and construct 
gear, receivers and other ape 
correction of fauits in Bae 
J. Mort. BCM/HIFIDEL. W.C.1 
Mt SCELLANGOUS 
y 7 ALNUT raqaiweram cavinets, stamp ieafiets 
Cabinetware . Heyes St.. Blackburn 
JALNUT radiogram and television cz 
Sample designs, few only; stamp det 
y.. 69, Fairlo; beaks Ley ytonstone, E.11 6373 
issu ? reless W< for past four 
50/-; "als 60-odd issues prior to 
-Biackwood, Maplecroft, Br — A 


pad bol 


pws O 
Dargat n Shop 


one 
the 


LLSCREWS. ut qd, 

£ washers, t 

soldering tags 

or a plated 

quantiti tz 

| Hammer reani th, W.6 i 
You can easily motor! 


grub-screws, , 
plain or nicke 


[542 
se your sewing 
sma 


off 220-240v a.c.. price 24/- ca 
list — lable a Th ranaior mer 
ite G.P George St.. Richm« nd, 


\¢ OPPER wires Sogmeiied. _tinned Litz, cotton 
screws, nut 

| onshore. ite 

| laminated 

| Tufnol rod; 


Sit ATIONS VACANT 
I Is MAJESTY'S COLONIAL SERVICE. 


VACANCIES exist in the Department of Tele- 
communications, Federation of Malaya and Sin- 
gapore, for Assistant Controilers (Radio) 
appointment will be on contract for three years 
in the incremental salary e $650 to $1,015 
Maiayan dollars per month, including expatria- 
tion pay (equivaient to £910 to £1,421 per an- 
num); the point of entry will depend on approved 
experience and War Service; there is, in addition 
a cost-of-living allowance of $150 to $375 per 
month (equivaient to £210 to £504 per annum) 
CANDIDATES must be British subjects, physic- 
ally fit and between the ages of 23 and 35 years 
they must possess City and Guilds Radio Com- 
munication (III) Pinal Certificate or have passe 
an equivalent Service examination, and have 
considerable experience of the installation and 
operation of radio equipment d 
organization or the Forces 
knowledge of M.F H.F. 3 V.H.F. trans- 
mitters and receivers, including Police V.H.F 
mobile communication systems 
F rst-cl - peseages for the officer, his 
wife and up to 3c dren under 10 years of age 
are provided on appointment and once each way 
for each tour of service; Government quarters 
are provided, if available. at a nominal rent: on 
ti ctory the contract a libera 
paid. and home leave granted on 
ay at the — of 4 days for each month of 
residential servi 
CANDIDATES snot uld write at once to the Direc . 
tor of Recruitment (Colonial Service). S 
Buildings, Great Smith St.. London, : 
ing age. professional qualifications. brief details 
of = experience, and quoting reference No. 


6351 
*NGINE ER capable st in t 
ability 


a thorough 


ng production of 
or or precision 
red; 2 in enterprise offered 
yrite. stating experience, 
mechanics; 
ire skille 
experience. 


k pay 
Personnel 
uislip, Middlesex 
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NEW ELECTRONIC SUPPLIES Co. 


281 LEEDS ROAD, FAGLEY, 
BRADFORD, YORKS. 
MAIL ORDER ONLY. 


ALL THE FOLLOWING 200/250 INPUTS 
IMPREGNATED AND HARD 
F = FULLY . nee m 
‘SHROUDED OR SU YPES. 
LARGE OR SMALL SPECIALS QUOTED FOR 
WITHIN 48 HOURS FROM RECEIPT AND 
MANY OTHER TYPES AVAILABLE 


$275. 250/0/250 75 m/A6.3 v. 3a., Sv. 2a.ath7/6 
*S350 350/0/350 90 m/A. 

*S 250 250/0/250 110 m/A 

*S 300 300/0/300 110 m/A 

*S310350/0/350 110 m/A 

“Above 4 have L.T.s 0-4-6.3 v. 4a.0-4-5v. 2a 
$315. 350/0/350 150 m/A6.3 v. 3a.C.T. 

Sv.3a. . veooe OC 28/6 
F425 425/0/425 200 m/A 6.3 v. 4a.C.T. 
6.3v.4a.C.T.5v.3a es 
F315 350/0/350 150 m/A6.3v. 6a. 6. 3y. 

3a.,5v.3a. 
*F350 350/0/35090 m/A 
*F250 250/0/250 110 m/A.. 
*F350 350/0/350 110 m/A te. be 
*Above 3 L.T.s 0-4-6.3 v. 4a.,0-4-5v. 3a. 
FM63 200/250 in 6.3 v. and 2a — 
FM126 12.6 Tapped 6.3 v. 3a at 17/3 
Above 2 Skeleton Finish 
Williamson O.P.T. to Specification at 
30H 20 m/A choke 
10H 150 m/A choke 
B.!. Condensers Carton type 8 mid 
Bt. Condensers carton type 8+8 
8.1. Condensers can type 8+8 (clip 
4d.extra) . at S/- 
TERMS : CASH WITH ORDER. CARR PAID 


-at 52/6 


£3/18/9 


If you care to call at 


MODERN 
ELECTRICS LTD., 


164, Charing Cross Rd., W.C.2 
Temple Bar 7587 


we shall be pleased to 
demonstrate the G.L. 


“SOUND MAGNET” 


Tape Recorder. 


TWIN TRACK. 3 speed. 
10 watt. output. 


£50 complete. 


THE SOUND MIRROR 


Tape Recorder. 
REALISTIC 


reproduction of 
MUSIC, SPEECH, SOUND 
effects, invaluable for the 
business man. 


£62 complete. 


S.A.E. please for Catalogue. 
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NUSOUND PRODUCTS 


136 WARDOUR STREET, 
LONDON, W.I 


(Oxford Street end) 
GERrard 8845 


NUSOUND QUALITY AMPLIFIERS. 

8| WATT OUTPUT. PP 6VGs—independent bass and 
treble boost and cut—ewitch for L.P. records—neg. 
feedback—provision for radio feeder unit—treq. 
response 25 to 20,000 c.p.s. + § 4.b.—hum 86 d.b. 
down at 6.5 wattse—feedback 14 d.b.—sensitivity .05 


volt. Price only £14/14/- 


4) WATT OUTPUT—independent base and treble 
boost —Preamp.—provision radio feeder unit, 10/10/- 
Constructional booklet, 1/8, post free. Complete kit 
£8. 


NUSOUND QUALITY FEEDERS. 

Pre-set TRF—Home, Light and Third with gram. 
Position—alr spaced trimmers for stability of tuning. 
Size 6tn.-7in., height 4in., $6/10/8, inc. Constructional 
booklet, 1/8 Post free. Can be built for $3/10/-. 
Pre-set 8/Het.—Home, Light, and Third—choice ot 
MW and LW Light-—(iram. position. Size 6in.- ae 
height 4jin., £6/10/8 inc. (Please send 8.A.E. 
descriptive leaflet on all our products.) 


VARIABLE RADIO TUNER 
Bands—8/ Het. of smal) dimensions 
etc. Our latest model. Price 29/9) - i 


NUSOUND REMOTE CONTROL & PRE-AMP. UNIT 
Bass boost—Treble boost and eut-—V/C and switch— 
L.P. correction switch—Gives a gain of 10: 1 in voltage 
—Ideal for Williamson and W.W. Amplifiers. Price 
10'-. 


MW and LW 
-K/ Gram. switch 
ne 


REFLEX CABINET. 

At last, a reflex cabinet for the famous Wharfedale 
10in. Speakers. Sizes 30in., 15in., 12in. Complete with 
reflector—Bass port -Poliabed finish. A handsome 
Piece of furniture 29/9 - 

A 12in. Model is also available at £10/-/-. 


GRAMOPHONE ——, Connoisseur P ‘ups 


L/weight, one head, 

£3/11/8 ; Trans. 15/-; 

Trans 25/- ; Garrard plug-in heads, standard, 28 8; 

Miniature, 43 -; Hi Fi, 64/3; Adaptor 6 -. New 
EMI changer, idin, or 120 212/17/-; Conrad 
334 r.p.m. motor, 65/4 ; ¢ ‘ollaro AC47 78 r.p.m. centre 
drive, £5/18/2 ; ; Whartedale Micro- groove Equalizer, 

50! -. 


WHARFEDALE L/SPEAKER SEPARATOR, £3/5-, 
Collaro ACD motors, 12in. turntable, 
Chancery L.P. Attachment G.33, £3/12/6, 
Decca L.P. Xtal P/up, £6/2/3. 


TELEVISION 

We stock all the parts for the Viewmaster and a 
tronics televisors inc. Black Filters, 9in., 15/6 ; 

22 All Haynes comPonentse—9in 50) a 
Sin with filter, §5/-; 12in. lens, 7O/-; 12in: with 
Filter, 75/- 


NUSOUND TRANSFORMERS AND CHOKES. 
A selection from our range and we can wind to your 
spec. -delivery approx, 7 days Estimates free 


36 
with 


350-0-350 v 
300-0-300 Vv. 
6.3 v. 1) a. Heater trans. 
2 a. Heater trans. 230 pri. only, 7/-. 
Heater trans. 230 pri. onlv, 17/3. 
Heater trans. 230 pri. only, 6. 
q - Heater trans. 230 pri. only, 8; 
CH4, 10 H., 150 ohms, 75 m/a. 
CH5, 10 H., 300 ohms, 60 m/a. "49. 
Please add Postage. 
Our comprehensive list of TV—Radio and Gramophone 
equipment, etc., is now available. Price 44. post free 


| development. 


| details, quoting Ref. GBH. to Box 7313 


ANOTHER OF BROOKES 
FAMOUS CRYSTALS 


TYPE Sm?’ 
Range 3 to 17 me/s. 


gre 


ath 
cara 


- Hermetically sealed 
metal can 1.125" high 
under pins, 0.825" wide, 
0.457" thick, with 3/32” 
diameter pins at 0.490° 

| centres. 


BROOKES CRYSTALS 


Cntoevich 1828. Cables 
Grams: Xtals Green 


 — any $ x trol ee 


WIRELESS WorLD 
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EVELOPMENT engineers.—Applications in- 
vited for , enterment ioned positions for 
iocation in the So ton area: — 
(a) DEVELOPMENT ong neers with at least seven 
years’ experienc: 
and design in light engineering electronic and 
mechanical projects, such as magnetic recording 
telecommun. cations, audio frequency, etc., for 
work on interesting new projects, a experience 
, BI supervision of a small oup; degree 
ira 


(b) JUNIOR engineers with not less than five 
years’ experience in research or design and devel- 
opment of prototypes in connection with projects 
oe ps a a 

rtifi 


| 


mce in research and/or development | 


ve, preferably with Higher National | 
| (ec) DRAUGHTSMAN, accustomed to the design | 


and layout of electronic and small mechanical | 


Projects 
(d) INSTRUMENT makers for model 
thoroughly experienced in the make up of samples 


| and prototypes from drawings in the initia! stages 
i < development. 


give full details in the first 
Satine ex 
age and sa 


instance, 
rience in chronological order, with 
ry desired, to Box 7794. (6345 
radio require highly experienced 
rst- 
y, and a 
-Personne! Manager, 
ynatron Radio, Lid., Rd.., Maidendeed. 
Berks. 6358 
SALES engineer required. age under 35, in 
good health, unmarried, as assistant to 
operating mapeger of cinema equipment com- 
pany in India, applications shouid include full 
oes of qualifications and should be addressed 
{6380 


380 
THIZARDS, of Baker Street and Hampstead 
radio or radio and television eng!neers 


| 
of wide experience. Permanence on attractive 


and eg terms for really competent men. 
—Write fully to Service Manager, Whi mere, 
204, Haverstock Hill, N.W {6288 


room | 


VACANCY occurs for a senior draughts- | 


man of at least H.N.C. standard for lay- 


| out work on interesting electro-mechanical pro- 


eee: salary ‘di. to qualifications 
Saitords, nr. 


ARCONI'S WIRELESS TELEGRAPH Co., 
Ltd., invite applications from rsons in- 


| carrying out wave propagation experiments lead- 


ing to the selection of sites for the erection of | 


wireless st 

PREFE ERABLY applicants should possess a uni- 
versity Cogree. but consideration will be given to 
hose other qualifications. Selected 
trai under expert guidance 
before taking up duties, and will 
n the laboratory during intervals 
In addition to norma! home pay. 
receive an overseas 
s whilst abroad, 

operates a staff pension scheme 
Apply, wauoting ref. 833, to Central Personnel 
Services, English Faw i Po.. Ltd., 24-30. R's 


inshem & 
MBER of senior ss penton vacane ies for 
wot on radar j etc., 
draughtsmen. 
wiremen, tes 3. tors, - urgently re- 
quired 30 television service engineers.—Write in 
confidence, Technical Employment Agency, rardd 

ol 


possess: 
yg n+ i 
in this o 


Clapham Rd., 8.W.9. ‘(Brixton 3487.) 
j,LECTRONIC engineer required for deveiop- 
ment work by expanding industrial elec- 
tronic team of well-known manufacturing com- 


pany, 
industrial 


rocess control, together with 
degree or H.N 


. essential.—Write gene full 

- 6196 

ADIO valve engineers; the M.O. Valve Co. 
ave vacancies for qualified engineers 

connection with the development, manufacture 

and application of radio valves, please apply by 

rticulars and salary required 


previous experience of servo mechanisms | 


partment. The M.O. Vaive Co., | 


rook Green. Hammersmith 
. Ltd., having recently ex- 
nded their electrical design department, 
invite applications from television and radio 
engineers having ¢ academic qualifications 
(Honours Degree in Physics or Electrical En- 
ineering) and experience in industrial design 
laboratories. There are also openings for 
raduates —— =  Saeae branches. but without 
industrial wy 
APPLICATIONS, giving full particulars of train- 
po Be and experience, should forwarded to Per- 
Dept., Murphy Radio, 
Garden City. 
N experienced valve engineer is required tor 
employment at Chelmsford; applicants 
should be 25-35 years of age, qualified engineers. 
and preference will be given to those with pre- 
vious design or production experience of small 
transmitting valves.—Write, re full details 
of experience, Logg | ref. 
Personnel Service: lish Electric 
24-30. 0. Gillingham ‘st 1 
* have vacancies for junior engineers in 
the Television Demonstration Section of their 
Broadcasting Division: 
ferably have had experience in the installation 
operation and maintenance of television or film 


imum of 
be by transfer to other sect fons of the 
: Operates stafl pension 
q, ful details, quot- 
ersonnel Services 
Ltd. 24-30. Gillingham St 
6349 


ref. 467A. 
English Electric &., 
London, S.W.1 


Welwyn | 
{6279 | 


applicants should pre- | 


uent promgtion | 
ivi- 


“ DEMOBBED 
VALVES” 
MANUAL 


giving details of Ser- 


free. Manual ‘giving 
also British, Ameri- 
can and Continental 
types. 

if yours is a valve 
problem—Bulis are 
the people to solve it. 
Send stamp for FREE 
comprehensive Valve 
Lists. Please enquire 
for any new or obso- 
lete types. irde~ 
c.0.D. 

MAZDA Qin. CRM91 ; MUL- 
; Sin. MW22/18; 
12in. MW31/23 ; 

G.E.C. Qin. 65044 


TAYLOR ON EASY TERMS 
EASY TERMS up to 10 months—and 
very near Cash Price on all TAYLOR 
meters. Catalogue FREE. 


THE TAYLOR BUZZER 
For many applications. 500 cycles 
p.s., 3 v. 100 mA., also 4 v. 5/6 
A.C. 50 cycles. sirenanente / 


TRIMMER TOOL SET 


THE TRIMMER KIT which no Ama- 
teur or Professional Radio or Television 
Engineer, or Service Man, can afford to 
be without. Contains : 

1 End Trimmer, 1 Side Trimmer ; 

1 Yaxley Switch Contact Adjuster ; 

1 Low Capacity Trimmer, 1 Screwdriver; 
1 Set of Feeler Gauges ; 

1 Set of six Box Spanners from 1 to 8B.A.; 
1 Set of four Spanners from O to 8B.A. 
In durable black ou finish / 
metal case 25/6 


AMPLION TEST METER 
1,800 ohm per volt on all D.C. and A.C. 
ranges. 10 v., 100 v. and 500 v. D.C. 
and A.C., 50 mA. and 500 mA. D.C. 
Resistance up to 200,000 ohm (3,000 
ohm centre scale) with self-contained 
battery. 5,000 volt range with a 
separate H.T. test prod. (9/6 extra). 
Supplied with test prods. 


Multi-col i il 

Se 
SPEAKER MATCHING 
TRANSFORMERS 1 9 
ex-Govt. Surplus, only /¥ each 


SERVICE SHEETS, the one you require 
on FREE Loan if you buy one dozen 
assorted at 10/6. 
RESISTOR Colour Code Discs, 
Wearite ‘‘P’’ Coils, 3- each. 
WIRELESS WORLD back numbers, 
12/- dozen (one of your choice included 
if available). 
2in. balanced Armature Tel. Inserts, 4/-. 
MORSE Tappers, ex-Govt., 2/-. 
1 foot Aerial Rods, ex-Govt., doz. 6/-. 
HYDROMETERS non-break type, 6,-. 
‘PENCIL '' Type Electric Soldering 
trons for use with Transf. or Car Battery, 
6 v. 24 watts, 10/6 only. 
ELECTROLYTIC Condensers, 25 mfd., 
25 v. 1/- ; 5 mfd., 35 v. 1/-. 
TEST PRODS, Superior Product, 3/6. 
ERIE Resistor Kits, containing 96 
} watt insulated Resistors, all clearly 
marked, in metal cabinet, 
STOP PRESS! Special purpose vaive 
ATP4, 4/-, post free. 

Kindly mark envelope W.W. 

» 
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WIRELESS WORLD 


AN IMPORTANT 


ANNOUNCEMENT! 
to all interested in passing | 


their G.P.O. MORSE CODE) 
TEST for an Amateur Trans- |» 


mitting Licence. 


We have been pleased to arrange a Special 
Candler course (at a fee within the reach of 
all) which includes all the training essential 
to enable you to be successful. 

Full details will be sent to all who apply for 
the CANDLER “BOOK OF FACTS’’. 


Read the following extracts from unsolicited testi- 
monials sent us by Candler students. 

Ref. 7376 : ‘‘ 1 am very pleased with this method 
of training and | passed the G.P.O. Morse test 
after third lesson. Since getting my call sign | 
have been complimented very often on my “ 
fist." E, 
Ref. 5173 : ‘So far, after only completing half 
the course, | am pleased to say that my speed in 
both sending and receiving has risen from a mere 
5 w.p.m. to a steady and 100 per cent correct 
is w.p.m. This has enabled me to obtain my 
Amateur’s Licence here within a very short time 
of comenentng my study of the code.’ .R. 
Ref. 7161 : ‘| may add chat | passed my G.P.O. 
Morse test for the Amateur Transmitting Licence 
a week or so ago and am very pleased that the 
first five lessons enabled me to do so. it was not 
as difficult as | had imagined.” A.D. 
Ref. 3301 : “| have successfully passed the P.M. G. 
Amateur’s Licence test and have been allotted my 
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| | yg ne ELECTRIC require a technical re- 
presentative for the irmingham area; 
candidates should have had good experience of 
| e resident 


. Gil- | 


| tor interestin 
cols 

the applicant should have 

ears’ experience of 


methods would be an advantage 


e; staff appoint- 
ment, salary put ¥ to 


ualifications~—Apply 
to Petscnne] Officer, Mullard Electronic e- 
| one Laboratory, Salfords, nr, Redhill, 
Surre 6253 
NIERESTING vacancies exist with the Neison 
Research Laboratories of the English Electric 
| Co., Ltd., for university trained electronic en- 
gineers or —— with an interest in the 
| design of pecial circuits for computing 
| machines, these ¥ vacancies are at Stafford and in 
the London area and offer scope for original work 
in this interesting field.—Write giving full 
details mentioning reference 305A to Central 
Personnel Services, English Electric Co., Ltd., 
24/30, Gillingham St., London, 8.W.1. (6226 
PPLICATIONS are invited for the post of 
electronic assistant in the University Mathe- 
matical Labo: 
electronic calculating machines 
should be 
pleted Nat s 
experience in electronics and should be able to 
rene circuit diagrams and wire-up chassis; the 
mmencing wage will be within the range £234- 
£333x £13 per annum according to experience 


; candidates, who 
s of age and have com- 


"Yer ree 001 ne, Cambridge 
RACTIVE staff vacancies for draughtsmen 
exist at Chelmsford and in ’ 


a expansion of the company’s work 


call sign. | took it with ease, after « 
lesson three.’ V.H.T. 


IMPORTANT. Mention ‘Special Course” 
when you apply for a copy of the ‘BOOK 
OF FACTS". 

THE CANDLER SYSTEM CO., 
(55W) 121 KINGSWAY, LONDON, W.C.2 
Candler System Company, Denver, Colorado, U.S.A. 


RADIO SUPPLY Co. 
34, Hanover Street, Park Lane, Leeds. 
BRAND NEW GUARANTEED GOODS, 
MAINS TRANSFORMERS. Fully om 
leaved and impregnated. Primaries 200-230- 
250 v. Screened. 

Drop through types, with TOP out 
260-0-260 v. Pome 6.3v.3a. 5v.2a. 12/1 
350-0-250 ¥. 70 m/ja. 6.3 v.2a.,5v.2a. 
Midget, 2}-3-2}in. .... 

350-0-350 v. 70 m/a. ,6.3¥. ‘2a. 5v.2a. 

350 v. 80 m/a.,6.3 v.2a.,5v. 2a. 
350-0-350 v. 100 m/a.,6.3 v.3a ‘5 v. 3a. 
350-0-350 v. 120 m/a.,6.3v.4a.,5v. 3 a. 
350-0-350v. 150 m/a.,6.3v.4a.,5v.3 a. 26/9 
Fully Shrouded Upright Mounting Types 
250-0-250 v. 60 m/a.,6.3 v.2?a.,5¥.2a. 

Psy oo) 24-3-3in. < 
350-0-350 v. 70 m/a.,6.3 v. 2a.,5¥. 2a. 
250-0-250 v. 100 m/a.,6.3 v.6a.,5v. 3a. 
For R.1355 Conversion 
» 6.3 v.-4v. 4a, 


Cry ee 


*6.3 { -* A - ; 
ELECTROLYTICS. 8 ‘mfd. 450 v. Small 
Met. Tubs, 2/3 each ; 16 mfd. 350 v. Small 
Cans, 2/3 each, 18/6 dozen ; 8-16 mfd. 450 v. 
Cans, 3/Il each ; an. o v., 8d. each, 5/6 doz 
4 mid. 200 v. Tubs, 6/- 

SMOOTHING CHOKES. 40 m/a., 10 h., 
360 ohms, 3/3; 60 m/a., 15 h. 400° ohms, 
4/3 each, 42/- doz. i 80 mja., 12 h., 350 ohms, 
om. or _— ; 100 m/a., 10 h., 100 ohms, 
200 m 100 ohms, 7/6 each, 66/- doz. 
OuTPUT "TRANS. 6V6 to 2-3 ohms 
(Small), 1/11; Push-Pull 10 w. 6V6, PX4, 
6L6 to 3-5-8-15 ohms, 15/-. Vvilliamson type, 
exact to author's spec. 63 

Misc. ITEMS. Ex- Govt. Aladdin Coil 
Formers, slug tuned, 4/- doz. Receiver 
Cabinets, 16; x 94 x 74in. approx., cut for 
Dial and Speaker. Complete with speaker 
fabric and back. Cream cellulose finish, 10/6, 
T.V. Masks, !2in. Cream, 12/9. 

TERMS. C.W.O. or C.0.D. over £1.Post extra 
under £2. Fulllist 3d. Specia! List for Trade, 3d. 


output, and electrical or 
mechanical draughtsmen are invited to apply for 
these permanent staff positions on the design 
and development of radio and radar equipment 

Vacancies also t ; 


O.N.C. standard as tra 
ivi ful details. quoting pee 
| Services, oo 
24-30. ‘Gillingham St. ~h SV 
CNICAL writer required for leadi 


electronics 
Pevarch and design staff and 
ical manuals. 


artment; previous ex- 

rience in this field essential.—Please write fully 

n confidence, stating technica! qualifications, age 
salary required and all details, to Ref. C. 
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ARCONT'S WIRELESS TELEGRAPH Co., 

have vacancies for junior engineers 

to work on VHF transmitter development and 

multiplex channelling. Candidates should have 

a degree in physics or electrical Sopinoering Ss 
ifications. or shou 


on radio development or re- 


24- 30, Gil fingham Street. London, ole 

F you are between 21 and 25 years of a 

and have at least 3 years’ electrical 
mechanical engineering workshop experience, 
the English Electric Group are willing to con- 
sider you for training as a draughtsman. This 
paid training will be up to six months’ duration 
suitable applicants for employment as 
r mechanical draughtsmen at 


mi -N.C. standard of 
technical study.—Apply. quoting ref. to 
Central Personnel Services. English Electric Co., 
Ltd.. 24-30, Gillingham St.. don. 8. 
M49 ONI’S WIRELESS “TELEGRAPA Co., 


have vacancies for project engineers | 


in their Broadcasting Division: applicants must 
have experience in 
maintenance of broad 


perience would be an antage; successful can- 

didates — be paid a salary in the grade of £440 

to ) £880 p , the quad point bein te ee 
re ppd ani 


Electric Co. Ltd 
8.W.1 


{6348 
ATR CTIVE opportunities are available at the 
Research Laboratories of T! — > Elec- 

. North Wembley, | 


one of the following | 


icrowave aerial and feeder systems: 
vave transmitters or receivers; (c) 
generation and handling of special waveforms 28 
used for television. pulse may ye or com- 
puters; these positions are especially suitable for 
| men with g academic quaijfications, experi- 
—- ability and a flair for — 
par ES — Rg a 
-_ cations shou e sent to the 
Officer (Ref. GBLC/210). 


factory | 
transformers and wave- | 
wound cotis: Y] ‘now ledge of design and testing | 


ior work in connection with | 


and age.—Applications should be sent at once to | 
the Director, University Mathematical i. | 


mi’s Wireless Telegraph Co., Ltd. Con- | 


fel } 
applicants must have ability 2 extract data from 
to compile tech- | 


DUKE & CO. 


150 volt guaranteed minimum, 
a wa 90-111, 1h LT. All-dry. All are tested 
before despatch, §/6, plus 1/6 post. 
SPEA! %. Sin. inc luding midget Seay ny 16/6, 
- new, but slightly damaged, 12/6. Gin. less t 
V6, si Sin. with, 14/6, 6in. with, 15/6, Sin. lens, 166. 
Xs less, 19/6, 12in., 35/6, Eliptical, 15/ All new. 
CHOKES. Well. known make midget 300 ohms, 10 
Henry, 50 mill. ; 4 for §/« 
T.V. LEWSES. 50/-, or * Filter’ filled, 55/-. 8in., 9in 
or 10in only. 
VALVES. Full range at only B.O.T. wholesale prices. 
All guaranteed 
LOWER. 1/Srd H.P. Easily rewound from 
110 volt, 8/Phase A.C. to 236 v. or will work from 
transformer or resistance. Forge type blower, 3}in. 
dimmeter outlet. Motor is 2,850-3,450 R.P.M. fin 
spindle, + to clear. Carr. extra. 
DUNLO! . Secondhand but good, size 32 x 18 x 2in 
i 6. Plus post. 1/-for 1, 1/6 for 2 or 3. 

DUMPY SEATS. Single, bucket type. Ideal for fireside, 
television viewing, or amall cars, vans, etc., 17/6, 
Plus 4/- carr. Ex-Coaches. 

COACH SEATS. Approx. Sft. long. Moquette, leather- 
ette, and hide covered, eevee’: aan 15/-. A few 
backs to match, 15/-. Carr 
a ON SPEAKERS. N NEW ‘Bin., in cabinet, 14/6. 
WALKIE-TALKIE. Only a few left, 17/ ‘6, only 1 valve 
(ATP4) and 1 switch (sen 
of drawings supplied . 
IC RADIO KIT. In bakelite cabinet. 4 valve 
2415/6. NOW 
- In ivory cabinet 6/- extra. Why not let us 
assemble it for you, -extra 
RADIO TABLE Walnut plastic (Philco), 
18 x 12) x 8}in.,15/-. 
CAR SPOT LI@) and HEAD LAMPS. Standard 1 
screw fitting, 7/6 each plus post. Ex.-L.P.T.B. 
CAR THIEF ALARM. Unit, complete with full in- 
structions, control switches etc. The perfect Anti- 
theft device for all cars, 7/6. Easily adapted to Home 
Burglar Alarm. 
BULBS (Ex-L.P.T.B.). 24 v.12 watt, and 12 v.12 watt 
ae ag B.C. fitting. Ideal for boats, caravans, etc., 

- doz 
Money back guarantee if not satisfied. Cash with Order 
Please and allow sufficient to cover postage or carr 
Stamps ONLY for lists. 1951 Catalogue now available. 


219 ILFORD LANE, ILFORD, 
ESSEX. ILFord 0295 


send-receive) short. FREE sets 


WANTED 
All types Non-Ferrous Metals 
Copper, Lead, Batteries, Brass, etc. 
FOR CASH—WE COLLECT 


BECKTON METAL SCRAP & SALVAGE 


200a, Cumberland Road, London, E.13 
Phone : ALBERT DOCK 2400 —eeemesmme 


| TRANSFORMERS & COILS 
TO SPECIFICATION. 


MANUFACTURED OR REWOUND 


Filter Colls + 1% a Speciality. 


JOHN FACTOR LTD. 


| 9-11 EAST STREET, TORQUAY, DEVON 
"Phone: 


Torquay 2162 


stallation, operation and | 
oadcasting or television trans- 
mitting or studio equi et some design ex- | 


DON’T FENCE US IN ! 

That is what we always feel like saying when we are 
writing these adverts. We have so many things to 
offer which we know you would be interested in, and 
so little space to tell you about them. All that we 
can do is to list one or two items, and urge you to 
send for our full list of bargains (ex-Govt. and other- 
wise). Thousands have saved money by buying from 
us, why not you ? 

We have a good range of new ex-Govt 
resistors from Q@ each, also full range of }, } and 
i watt at usual prices (; and }, 44. ; 1 watt, Qd.). 

(new ex-Govt.) Tubular 0.1, 0.05, 
0.01, 0.005, $@ = Mica 0.005, 0.002, 0.0002, (also 
many other values). 6 mfd. 2,000 v. test, 3/6. 
VOLUME CONTRO! We are proud to offer the 
“ Amplion™ range ot individually numbered = 
guaranteed controls (for those who insist on the bes 
LOK, 25K, 50K, 100K, 4M, §M, 1M, 2M, less cote 
4/-, single pole 5/9, double pole 66. Or for Gute 
who want something at a more competitive 
can Ay ft most values ex-Govt. (new) at 
switch, 4/6 with switch. 

CHOKES (new ex-Govt.). 80 mA, 20 hy. (conservative 
rating), 6/6 (other types available). add 
postage to orders under 1§/-. (Mail Order Only) 


REED & FORD, 46b Grosvenor Ré., Sovthport 


9, less 


Semiuccareaiah one 
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Wrmeness Wortp 


Cabinets 
of 


Distinction ... 


RADIOGRAM CABINETS 
RECEIVER CABINETS 
RECORD CABINETS 
DRAWER UNITS 


Catalogue available on request. 


Ch i 
GSsis 
A.C., 5-valve 3 w/b Superhet 
Radiogram chassis. Absolutely 
complete kit of parts includin 
wiring diagram .. I 0 
Or fully wired and 
tested .. . €11.15.0 
Aueptithewe 
Four to fifteen watts output. 
Wired, or in kit form 

- 15.0 


from .. 
Full details of above available 
on request. 


LEWIS RADIO CO. 


(DEPT. 251), 322, HIGH ROAD 
WOOD GREEN, LONDON, N.23 


Telephone - - - BOWes Park 5997 


SOLON electric soldering irons have proved 
their capacity for continuous service under 
the most exacting conditions. 5 models: 
240 watt oval tapered bit; 125 watt oval 
tapered and round pencil bits and 65 watt 
oval tapered and round pencil bits. Each 
model complete with 6 feet of Henley 3-core 
flexible. Now available from stock. Write 
for folder Y.10. 


ELECTRIC 


SOLDERING IRONS 


W. T. HENLEY’S TELEGRAPH WORKS CO. LTD 


51-53 Hatton Garden, London, E.C.1 


XPERIENCED 


ence of er or microwave technique 
capable 0: or 
te —*- specifications. Successful candidates 
rales Setat Sey EST 
— uo! 
sonne + Gene 3 ral Electric ted? 


Officer 
Radio and Television Works, Spon 


ft senior a: enigt 
preferably with a 
s 


velopment 
of Wey- 


oma upwards, who 

bop sroesiene e (pre- 
— with draw- 
apopnemonte sate will be in an 


its; depending o 
rience. “abi ar ‘place of duty, will 
; excep! onally 
a tae’ considered for 


London o: 
advised within two weeks of receipt 


“A PELICATIONS are Sayited. by the Minist try Be 
Sup rom phy electronics en- 
gas ~{ unestablished appointments in the 
perimental 
estab! 


ehoor Claas | in research and devel- 
ted n 


possess one 
my A Ran BSc. in science or e' 
Certificate, ‘wi with ze 
‘eceth , Tadio, 


cal engineer 
a ably. following on a full 
the final City & Guilds cert: 
— "grouped course in a relevant subject such as 
telecommunications; Graduate or Corporate mem- 
bership of the Institute of Physics or Mecrical 
— neers or equivalent professional 
u peraity Geeree in physics or = Cestrical engin 


App! 
Gualified who can show ev: idence of of considerable 
experience in no fic LF 


wing 
rimental officer (mini- 
ndon, £705- pro- 


Tanges:-dtale: Bent 

ae 35). i 
experimenta! 

normally 28), £525-£675 London, £495-£ 

vincial; assistan 


officer 


(minimum age 
pro- 


ower. 
TION forme obtainable * roan Ministry 
of Labour and National Service Technical and 
Scientific Register. wer (R) York House, Kingswa: 


wo. xs 6359 
NISTRY- OF CIVIL AVIATION.—Ap Nicae 


“Gees are invited for appointment as io 

ra Grade for service at Ministry of 
ey | Aviation aerodromes and radio 
e n 


ee ee 

t ra 

5 jing these qu uafincations — 
ifications ned with, suitable 

practical saperience: OR umber 

for q ex-Regular Saeoecs of 


‘orces; i rates of pay at yi (subject 
ip abatement ‘ lower ages ind for + 
are 


aie 3 19- Ww 
reference latest date for 
receipt of completed applications is February "oes 


pomeemesas PARTNERSHIPS 
XPERIENCED elopment engineer 

a I —< active partnership in existing 
firm new terprise, capital available. —Box 
7644. [6364 


TECHNICAL TRAINING 
Cz. & Guilds (El) lectrical, etc.), on “*No 
——-No Fees Over 95% suc- 
cesses. For full details ‘a modern courses in all 
branches of Electrical By A send fF oe 


tee Seba) and 
. 388A), 17, titrattord —y London, W.l. 


GALPINS 


ELECTRICAL STORES 
408 HIGH ST., LEWISHAM, LONDON, 8.£.13 
14.; Lee Green 0399 Near L.withan Hospital 


TERMS : CASH WITH ORDER. NO 0.0.D. 
All goods seat on 7 days’ approval against cash. 
EARLY CLOSING DAY THURSDAY 


EX-U.S.A. HAND GENERATORS with 3 
outputs, all D.C. 415 voles at 110 m/amp. 6 v. 
24 a.,3 v. 1 a., these ines are as new but less 
the winding handle, contain many useful parts 
and are completely smoothed, price to clear 
17/6 each, carriage 2/6. 

MAINS TRANSFORMERS 230 voits 50 cy 

1 ph. input, tapped output 0, 6, 12, 18 wie © at 
4 amp., at 17/6 each, t 1/6; 5. 230 volt 
input 700;0;700 volt mijamp. 12 v., | a., 4 v. 
24.,27/6 each, post 1/6. 

EX-R.A.F. MICROPHONE TESTERS. These 
contain a 2}in. scale 0 to 450 a meter 
shunted to | m/amp. calibrated 0 to 0 volts, 
moving coil, complete with | m/a rectifier, * “mike 
transformer,’ etc., all in 
wood box as new, 17/6 each. 
ELECTRIC LIGHT CHECK METERS, 
quarterly type, for sub-letting garages, apart- 


200/ 

load, ITibeach: > hy load, 20/- each; 

25/- each ; 50 amp. load, 37/6 each ; ioo amp. load 
45/- each ; carriage 2/- extra on each ; special 
discount of 10 per cent on quantities one 
dozen or more. 

POWER TRANSFORMER AUTO WOUND 
voltage wr ¥ tapped 0, 110, 150, 180 and 230 
volts at watts, €5/5/- each, carriage 3/6 ; 

ditto, 2,000 watts, £6/5/- each, carri 3/6; 

another tapped 0, 110, 200, 230 wolts at watts, 
at 48/6 each, carriage 2/-. ( 

MAINS TRANSFORMERS (new), al! with 
200/250 volt primaries in hes} of 10 volts ; output 
350/0/350 volts, 180 mA, 6.3 v. 8 a., 5 

36 each ; 350/0/350 volts, 


4v.4a., Sv. 3a. he 
bret volts, 160 mA, 63¥.3 a, ‘63 ¥ 
5.3 a., 39/6 each. Carriage extra 1/6. 
DYNAMOS BY Re et oo 


EX-GOVERNMENT AUTO WOUND 
TRANSFORMERS (as new), 1,000 watts from 
5 to 230 volts with various tappings inclusive of 
110, 150, 60, 90, etc., etc., all tapping at 1,000 
watts, £5/ 10/- each, carriage paid. 
EXTENSION P.M. SPEAKERS. Makers, 
Johnson & Phillips, 3}in. 2/3 ohm, speech coil 
will handle 14 watts (new, boxed), 

otary lormers, ex-R.A.F., 
28 volts to 1,200 volts at 70 m/amps., 7/6 each. 
carriage}! /6. 
MAINS VARIABLE SLIDER RESISTANCES 
protected type, by well-known makers, 450 
ohms, .9 amps., 22/6 each ; ditto, | jan bony to 
carry .45 amps., 22/6 each ; not 0.4 
ohms, to carry 25 amps., 10/- aeeh Ifo --4 to 
carry |/4amps., 12/6 each. 
CONDENSERS well-known makers (new, 
boxed), 2,500 mfd., SOv/wkg., 7/6 each. 
ROTARY CONVERTERS, 24 volts D.C. 
input, 50 volts, 50 cycles, | ph. 
Output, complete with step up 
from 50 to 230 volts, £7/10/- each, carriage 10/-, 
condition as new. 5 
MAINS TRANSFORMERS fez). all 200/250 


62/6 each ; 500/0/500 volts, 300 mA, 6.3 v. Ba., 
6.3v.8a.,6.3v.4a.,5¥.4a.,3¥.428. , 67/6 each ; 
350)0/350" volts 250 mA 63 v. 8a,4v. 8a 
4v.4a.,63 capes. 2 v. 2 amps. Glemvonies. 
57/6 each. Carr. 3/6. 

MAINS wmaunneniainn (new).> All 200/ 
250 volts input in steps of 10 volts, Queene, 
0, 6, 12 and 24 volts at 10/12 amps., 47/- each ; 
0, 18, 30, 36 volts at 5/6 amps., 42/6 

6, 12 and 24 volts at 25/30 amps., ones oh t 
0, 6, 12 and 24 volts at 5/6 amps., 35/- each 
PRE-PAYMENT i/- SLOT ELECTRIC 
LIGHT CHECK METERS, ali electrical! 
guaranteed, 200/550 volts, 50 cycs., he 4 
input, 24 amp. load, 27/6 each ; 3 amp. load, 
35/- each ; 10 amp. load, 42/6 each amp. load, 
50/- each, carriage 2/- extra ; in quantities of one 


| dozen or more a special discount of 10 per cent. 


for Secondary Frequency Standards 


We Accuracy becter than 0.01%. x Temperature 
coefficient 2 parts in a million per degree Centi- 
grade temperature change. ¥% Gold electrodes 
applied by cathodic sputtering direct to the faces 
of the crystal, giving permanence of calibration 
%& Simple single valve circuit gives strong harmonics 
at 100kcs. intervals up to 20Mcs. ye Octal based 
mount of compact dimensions. PRICE 45/- Pos: Free 
Full details of the Q5/100 including circuit 
are contained in our leaflet QI. Send stamp 
today for your copy. 


THE QUARTZ CRYSTAL Co., Ltd. 
63-71 Kingston Road, 
NEW MALDEN, SURREY 
Telephone: MALden 0334 


ENGINEERS ! 


Whatever your age or experience, you read 
“ ENGINEERING OPPORTUNITIES *. Full detail of 
the casiest way to pass Mech.E., A.M. 
CITY & GUILDS (Elec 


176 PAGES 
"ee / 


terms and details of 
Courses in all branches 
of Engineering— 
Mechanical, Electrical 
Civil, Auto., 

Radio, a 
if you're earning 
leas than £10a week,tell 
us what interests you 
and write for your copy 
of “ENG 


OPPORTUNITIES” 
today — FREE! 


BLET. 


7? Shakespeare Hse., 
pot Stratford ord Place. 
London, W.1. 


‘RAITIAN WWHTSTUTE. OF EneineERiNG 


Aero., 


| @ ie 


moderate.—The | Sy! 


t-Rd. London 


WIRELESS’ WORLD 


PAINTS, CELLULOSE, ETC 
AINT s re aying handbook. 3/6. post free: cellu- 
nd syntheti c paints ang all spraying 


lose 4 
a yay supplied, catalogue free QL 3s g 
tag. Harold W cod 4. Romlor rd 20 


E 


£.M.1. gave the world electronic television 
E.M.I. is now giving the finest home study te:e- 
vision courses; moderate terms—facilities for 
easy payment; free brochure giving full detai 
on application to the—Registrar. Dept. WWe 
- aa Institutes, 10, Pembridge Square, Lon 
do Bayswater 5131 10001 
rpuLevision 


THE only school in Great Britain devoted solely 
to training in television. Postal course prospec- 
tus.—Principal, I Television School, 
North Ave., 13. 
exams. and 
pr Ospect us free echnical C 
ege, Huil. { 
YW IRELESS operating; attendance and p 
courses, stamp for rep 
Wireless School. Manor Gdns 
OTHING succeeds § 
have done a_ thousand 
for you.—See ‘he B 


the world, 600 Radio Officers required: 
nd 2d stamp for prospectus to ritain 
leadii ing college; we train most. in shortest period 
at lowest cost.—Wireless Co A Colwyn 
M A.M.Brit.I.R.E Cit ty 
on * no pass no fee terr 
r details of exams 
fe ng:neer! ng 
ze 


jon 
ELEVISION posta! course for radio 
Examination Board's diploma; als 
courses for P.M.G. 2nd and Ist class 
and Amateur Radio F tt 
British 


‘Cert ifi- 


| ~-Apply 
| 179. ‘Clapham Rd.. 


experience in coaching 
telegraphy and allied st 
HE stitut ra 


the D stical tr 
etail trade; ent o men 
labus of I ructio 
be obtained st free from the Secr 
LP.R.E., Fairfiel eee 20, Fairfiel 
Crouch End, Londo 
BOOKS INSTRUCTIONS, ETc. 
P.R.E, Technical Publications; 5,000 align- 
ment peaks for superheterodynes. 4/9 post 
free; The Practical Radio Engineer, quarte 
publication of the Institute. sample copy 2/- post 
fr rship and examination data 1/- 
Secretary. 1.P.R.E.. 20. Fai rie Nd 
NB 


may 


post free 


| ing 5-valve chassis, 


B. & H. RADIO 
EAST STREET, DARLINGTON 


oa 
BASS & TREBLE aarenaron 
mut to Bass 


Divides 


different impedances to 
gether. Kit of Parts 


SCRATCH FILTER 
Gives marked reduction of » 
and cleans treble without seri 
tion 

= 
VARIABLE SELECTIV tel LF. TRANS- 
FORM 465 K gre 
selectivity Per pair 
WHISTLE FILTER 
Is very simply inserted 
wiring and gives a Very shar 
which completely 
whistle 


eliminates 


£1 13 
SIGNAL GENERATOR 


A complete portable signal 
ing trom a 4.5 volt battery 


purce operat 


2210 0 


COILS : LF. Transic riers, Osclilator Colls ete. Re- 
wound and returned C.0.D Also Coils made to 
specification for Radio or Audio Frequencies 1 
Goods Guaranteed satisfactory or money refunded 


BRASS, COPPER, DURAL, 
ALUMINIUM, BRONZE 
ROD. BAR, SHEET, TUBE, STRIP, WIRE 
3,000 STANDARD STOCK SIZES 
No Quantity too Small. List on application 
London:H. ROLLET & Co. Ltd. Liverp’l: 
6, Chesham Place, S.W.1. Kirkby Estate. 
SLOane 3463. SIMONSWOOD 3271/3 


TELEVISION COMPONENTS 


FOR THE 
VIEWMASTER, “P.W.”” & “E.E.” 
TELEVISORS IN STOCK 


Price Li _ <2 Xe — — Sor ative con ponents for 


J.T. FILMER S2ct* 


* MAYPOLE ESTATE, 
BEXLEY, KENT 
Tel.: Bexleyheath 7267 
ELM ROAD, LONDON, E.!7. 
Telephone : KEY 4813 
SPEAKERS. Guaranteed new and boxed, 3in. 
10/- ; Sin. 129; 6$in. 12/6 ; Bin. 149; 10in 
176 ; \2in. 396. 
RE-ENTRANT P.A. SPEAKER. 
with vicontrol ; highly sensitive and direc- 
tional ; offered at fraction of original cost 
32,6 carriage paid. 
M/COIL 0-500 M/AMP METER, 69. 
M COIL 0-12120 VOLT METER, 9/6. 
RECEIVER 25 73, Spotless Condition, offered 
less Valves, 6/6 post free. 
Amat ppd Ls -2 Meg. Long spindle, 
HEADPHONES. DLR/2 Spotless 
lead and plug, 5/6 pair 
TWIN COIL BUZZER, adjustable, 36. 
M/COIL MICROPHONES, new boxed 5,6. 
Detailed Stock List, S.A.E. 


Complete 


With 
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CHASSIS 


HAYES RG/120 RADIOGRAM CHASSIS. Write 
now for full details and circuit data of this outstand- 
costing only €13/7/6 with 
matched 8” loudspeaker. Delivery anywhere by 
rail 

Our NEW 7-VALVE CHASSIS type RG/135 with 
| push-pull output will be ready shortly. Advance 
| details on request 


| ARMSTRONG CHASSIS. We hold full! stocks of 


this famous chassis ranging from 7-14 valves and 


| including T.V. Demonstrations in our Showroom. 
| Full details will be sent on request. 


THE HAYES COMPANY 
| 1 ALCESTER RD., MOSELEY, BIRMINGHAM, 13 
Phone : SOUTH 0202 


MINIATURE RELAY 
D.C. up to 24 volts TYPE MIN/ST 
DOUBLE 
POLE 

CHANGE- 
OVER 

CONTACTS 


isk for List 
124,WW 


Manufacturers of Relays 
ANERLEY ROAD, LONDON, 
SYDenham 6258-9 


207, S.E.20. 


NOW AVAILABLE 


GERMANIUM 
CRYSTAL DIODES 


LATEST, SMALLEST, 
SUPREME CRYSTAL DETECTOR. 
Midget Size, 5/16in. x 3/16in. 
Wire Ends for Easy Fixing. 

4/6 each, postage 24d. 

Technical Details and Selected Types available. 
COPPER INSTRUMENT WIRE 
ENAMELLED, TINNED, LITZ. 
COTTON AND SILK COVERED. 
Most gauges available. 

B.A. SCREWS, NUTS, WASHERS, 
soldering tags, eyelets and rivets. 
EBONITE AND BAKELITE PANELS, 
TUFNOL ROD, PAXOLIN TYPE COIL 
FORMERS AND’ TUBES, ALL DIAMETERS. 
Latest Radio Publications. 

SEND STAMP FOR LISTS. 

TRADE SUPPLIED. 


POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 
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SUPACOILS = eo 


We can supply from stock the following 
wonderful new apparatus 

OFFER DECCA LONG-PLAYING GRAM. 

f UNITS. MODEL 33A (334 r.p.m. only), 

THE LATEST EDITION OF THE! A.C. motor, 1!0in. turntable, lightweight 


Crystal pick-up, handsome portable case. 
4AOME Price 9 Gns. MODEL 3378T, as above, but 
for 334 and 78 r.p.m., pickups with reversible 


|| head ve tae hp GP20 Scostive, my and 
CONSTRUCTOR’'S Price 16 Gna, 


DECCA LONG. PLAYING RECORDS by 


hl NDBOOK ‘ c Post. Send 24d. for list of titles and DECCA 

A a Dual-Speed ar Play a. mMICROGRAM 

ex: > COLLARO STAND. 

No keen radio enthusiast should be without § | a "oy CASES, take any gram unit, brown rexine 

this invaluable booklet which is of equal use Ars covered, carrying handle, uncut motorboard, 

to beginner, amateur or professional radio 4 ‘ measure |6}in. x I3in. x Jin, Price 50/-, 

engineer. It contains, among other things : | x carr. pd. 

@ Circuits ¢ Feeder units, Superhet No, 2 PUBLIC ADDRESS AMPLIFIER. 
receivers, est equipment, Amplifiers 12-watt Push-pull oucput, special negative 
and power packs, etc. feedback circuit, gram., mike (separate 

@ Pages of servicing and constructional in- volume controls for mixing) and tuner 
formation which will assist you in YOUR § | The most recent addition to our Pidelia inputs 3, 7.5 and 15 ohms output. Trans- 
radio problem. re FO bigh- — aes so formers, choke and chassis as for 2 
Complete resistance colour code. laly ett eal a od com. Symphony. Price €10/19/6, Complete kit 
A considerable amount of invaluable 9) tion areas, and has a very lively short wave with instructions, €9/10/-. 
general Radio information. performance. All the Fidelia features SYMPHONY No. ! (Amplifier) by N.R.S.! 

A comprehensive catalogue. | special electronic tone contro! circuit suit The most versatile domestic Audio Amplifier 

Above ali it i. profusely illustrated with | Se cheers, bonne” x Re a Poe —_ on the market co-op | Independent sotarel 

alf tone blocks and costs 1/6 only or a | , : “ome Santee andes of Bass, Middle and Top, separate Scratc 

copy will be given FREE with every order § | fhe vggnsdom cu pc eee eee Cut, negative feedback. For A.C. 200-250 v., 
for £1 or more. Price £2012 - (at the moment, very likely input for magnetic, pong omy ha -d pickups 

We also offer the following selection from our rather more soon) ieee also Tuner 5-watt output. Price 3-ohm mode 

yy Pry components , ieee 1 Otter _models inc ‘18 nee He on a a9) | ! ee £9/17/-. Money 

bb complete series \ | F a model, rice §=—. £21 5 - + 
variable iron dust cored coils (as p asd ! ” The ennallest unit in our SYMPHONY No. 2. Same theme as No. | 

mended for the P.W. 9 valver) in wave- § | eg Fy Swi os Bary > watts spn gt sees 3 

lengths 10-30, 16-50, 30-75, 75-200, . u : an ohms, inputs as No lull pro- 

190-550 and 800-2000 metres; Aerial, — sia shots wiley = vision for Tuner. Built on black-crackle 
H.F. or Oscillator at the remarkable § | 39 meenthe, nd cappiied on 7 days’ approval chassis. Woden Mains transformer, Output 
price of 3/- each. | against ful! deposit ag Ag pve Oe 19/6, i ted 

@ MODEL 30 famous 3 waveband superhet °. . Specially recommende 
Coil Packs, aligned, 40/11 inc. full connec- ; above amplifiers and Leak, Williamson, and 
tion details and instructions given with ELEU "/ia - other Quality Amplifiers. L. & M. wave 
every pack fri he T.R.F., neg. veedback detector, virtually 

@ MODEL 40 Coil Packs—similar, with = many VELOPMEN |} distortionless. Price of Complete Kit and 
R.F. stage, pallens, 70/3 inc. a ag Manual, €4/15/-, or Ready- 

@ MODEL UNING UNIT consisting 9 | built 
of 30 Coil Pack, pair of |.F. Transformers, |} No. 2 QUALITY SUPERHET TUNER 
matched 2-gang and attractive Dial. LM. & S. my —— ne op large 
Components oo reg together as a unit - — - ——- _ vision Dial Assembly, spin-wheel tuning. 
and sealeJ. 69/9 i As Kit, €8; Ready-built, €9. 

@ MODEL « TUNING UNLT, similar BASS-REFLEX mye yd =~ give 
with R.F. stage 99/6 inc. superb bass response and top. im, patent 

S chasis in ~~ a —— SELENIUM RECTIFIERS, — var bag magne + ¥> = 
chassis in stock for v. Rec. l-3 v. peaker mode t. Gin. high x Ife. sin. x Hit 
am are -. Amplifiers and Feeder Unies, CHARGER KITS, CHARGERS i. ee am “gt —.. 
e - in. be “3 . 

@ 1.8. Sus ~— hte = | sna | New Goods with Full Guarantee _. — x bry — Any of the above 
<i suit ol acks is 8.7.0. SELENIUM RECTIFIERS > to 300 watts eady-bduilt tor 

S81 aac bridge Bow. or et 40 wn to 10am aoe alien eae RECOMMENDED HI-FI SPEAKERS. 

@ COIL GROUPS. The very popular stock : 2 v./6 v. | amp., 4/10 ; 2 v He ymcgg wg Wharfedale Super 8in. with cloth surround 
Coil GroupA 26/9 megs 13 - ; 6 v. 2 saw. pe die — 16:6 ; and aluminium speech-coil (giving extra 
Coil Group 8 3 pet °T3 ; 226 : 4 amp ‘is up. 10,6 12 : 6 octave of se top ”), 85/-. Wharfedale Colden 

@ LATEST. Litz wound, Iron dust cored §| amp., 27 6:15 v. 4 amp., 26 -. Add postage Sd. to C.S., 95/- and the Vitavox KTIO I2in. at €7. 
TRF COILS. M.W only, Aerial and H.F. 8) § 12/6, 1,- above Send 24d. now for new CATALOGUE AND 

. 7/6 PAIR FOOLPROOF CHARGERS BARGAIN SUPPLEMENT indispensable to al! 
KITS. 


. * Automat Quality Enthusiasts. TERMS c.w.o. or c.o.d. 
SUPACOILS MAIL ORDER OFFICE ‘ta sausic™= | | NORTHERN RADIO ERVICES, 
98, Greenway Ave., London, E.17 cmp 6. vias mein 16 Kings College Road, London, N.W.3 


lb. 2 tandard 
57/6: 2 amp.” Export’ Phone : PRimrose 8314 


. transformer, selenium rectifier, ballast bulb 
> Some. kit for 2 v./6 v.12 v., 326 
36 ¥. 4 amp. kit, 46/-. Case for 


§ Quali? poy e 12/6 extra, post 1/7. Heavy duty 3 amp. kit, 
6/12 v..4 70 t fim 
AMPL yLIFIERS KIT: I] oe WANTED 
or 


HEAVY DUTY KITS. 8.T.C. 12 v. 4 amp. rect., 100 
| tt ti , slider ‘ ter for 6 , 12 v., Ti+ 
HOME CONSTRUCTORS [il Betipeoh catia acne Pa 


bot 18 v. 4amp., 87/-. For «mall radio store 1 to 20 cell : 
2 amp. kit, trans. 150 watt, 2 amp. rect., baretter BC312 Receivers for 12 volt 
£4/15/-. Case, ammeter 6-way ewitch £3. 


|] BLIMINATOR KIT, For 120 v. 20/30 mA. elim and BC348 Receivers for 


transformer. 5 valves. |Qin. speaker with trans- |] 20 watt trans., selenium b.t. and trickle recta, 2 x 8 


A compiete set of components to construct a 10 | 

watt amplifier including Woden potted mains 
former. Components of the highest quality No mids. condensers for 120 v. 20/30 mA. elim, with trickle 28 volt operation. 
Govt surplus. Three switched inputs. negative || ‘4'8* 35/-. case 9/-, post 1/2. 


- SELENIUM SMALL ACE RECTS. ,25: 60 mA ‘ 
feed back, push-pull output, Price Complete 7/6 ; 250 v. 120 gg’ 12/6 ; ite "0 Me A for BC22I Frequency Meters in 
tone control, steel chassis. to the ‘ast screw U.S. ‘midgets, 6/6 ; 350-0-350 v. 80 mA. for A.C. sets 


Suitable home or small hall 13/6, post 6d. on all ori inal condition. 
CASH W:TH GRDER £8 0 0 NEWBAT, os ae ae g 
(Subject) ditioner, 1/€, post 4d. 


BEETHOVEN LTD CHAMPION PRODUCTS || °""“Wirciess world 


ELECTRIC EQUIPMENT 43 Uplands Way,London, N.21. phone LAB 4457 
Chape! Lane, Sands, High Wycombe Tel: 1152/3 
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SAMSONS SURPLUS STORES | | LYONS RADIO Ltd. 


. 9 
i : E UNIT TYPE 68. A radar unit containin 
=o new in maker's crate. £€7/10/0, r a — of useful parts and valves the prin: cipal 
s components being: six VR91's, five VR92's, one 
HEAVY-DUTY AUTO hag pag ya ew VR116 and one 524, 3-4 mfd. metal caged paper con- 
dale cee 57. 150 v., 190 v., 230 v., , ‘ -» wire , 
carr. 5/-. 


MASTER VOLTMETERS. 0-20 v. AC., pilot light holder, resistors, tag bds., ete. In 
pte gem Made by Metro-Vick. Brand pew — Garages. size 19x 9x Bin. 
new. /6, carr. I/-. Be 
6. As specified for several 
12 v. 16 A.H, BATTERIES. By Pritchett nae ‘eh jesigns these units contain C.R. Tube type 
Gold, Brand new. In oak containers. Dim. | VOR. ner VR91's, three VES 54's, ete. Condition 
6tin. x Shin. x Shin. 29/6 each, carr. 2/6. a winge 7/6." maker's transit case. PRICE 85)-. 
BRAND-NEW TRANS-RECE!‘VERS. T: pe | CRYSTAL MONITOR TYPE 4. High grade instrument 
58. Freq. range 33-50 metres, complete with re enemy rs Sema we wag aye eer pd wunge 
phones, mike, power supply unit, spare valves G Ss | pda teens © mc/s. from the 18th harmonic of a crysta’ 
; : pply one crygtal free). 7 valves are employed : 
ood tei a ~ ae - 1 AH SERVICE EN INEER viz VEbIie aod one ~ Ay By 
. L 4. He. 77 an le mont or 1 own iit-in 
BATTERIES. Si fin. = Thin x hin. 49 FIRST CHOICE Peatioe ‘and "paris eottiog” order. PRE 
carr. 4/-. 0/0. Carriage 6/- 
“ NIFE” ALKALI BATTERIES. 2.5 v./2 v. = fod TIPB RAS/ARCS. Frequency ce mom 
o0 mc/s. vaive eu’ « ‘ 
AH. As new, made by Brittania Batteries, | Sede gas Settva een onetaabont. tauee 
» post |/-. Ideal for 2 metre conversion. New and 


HEAVY-DUTY SLIDE RESISTER. 152 T [ T d. PRICE 55/-. Carriage 2/6. 
ohms, 2 amps. Twin a with wheel control. - EC RAF we YSTALS. A range  Sesomestes Gum 99 to 91.9 
Brand new. 32/6, post |/6. eae. Bvteen Gn aguiieaiion. 


169/171 Edgware Road, London. W.2, Pad. mas AERIALS ENSURE THE | 3, GOLDHAWK ROAD, (Dept. M.W.) 


“ SHEPHERDS BUSH, LONDON, W.12 


— and enquiries to our Edgware Road branch, BEST TELEVISIO Ry Telephane : Ohapharde Bush 1780 


TRY ONE AND SEE FOR | 
YOURSELF 


(RECONDITIO! 
LOCKWO 0 D || sere Sener 
1 to 100 AMPS. 35 D 


7 to 


makers of From 35/= EACH 
Fine Cabinets All guaranteed for a year. 


Write for illustrated lists : NOHOE 
and woodwork of every descrip- | 

2 UPPER NORFOLK ST., NORTH SHIELDS, 
tion for the Radio and allied trades NORTHUMBERLAND. 


PL 
CRANMER AV. EALING.W 


are ay AUTOMATIC jos 
13. 


Transformer Coil ufac be T 
Tawphove" Eating 8 || LOCKWOOD & COMPANY 
| Lowlands Rd., Harrow, Middlesex. Byron 3704. | ————————_- ——__—_ 


— | Television Demonstration 
FEEDBACK AMPLIFIER TEST BADIO G200 OFFERS of Sets and components every 
figures as required. | | 12-Volt Viorator Unit, No. 4* (ex 22 set). | | Friday 8-10 p.m. 
Correct adjustment for complete stability and Rated 12v. D.C. input, 325 volts. at 80 mA out. TELEVISION CIRCUITS FOR 
minimal ringing on reactive load—essential Contains 4 metal rectifiers, 4-pin vibrator, | | THE CONSTRUCTOR 
for optimum performance of home-made condensers, chokes, etc. ideal for car radio | | New Second Edition | /6 post free. 


instruments. A valuable and inexpensive supply, etc. Complete in strong steel case. | | 
Laboratory Service. 285 /- plus },- carriage. HAYN ES RADIO Ltd. 
Ante 5 ELECTRONICS, | Trade and overseas es invited. ‘been of the complete range of Television 
Riley Works, Riley Street, Chelsea, $.W.10.1| | ARTHUR HOIL Phone: 28/2 Receiving Equipment. 
Telephone: FLA 3217 55, UNION ST., MAIDSTONE, KENT || . Enfield » Middlesex 


k Globe-Bing,"*., : 

A, 1M MINIATURE 1092 | 

SHORT- WAVE ~ tans Simple self-teed speeds up 
' AN | soldering, Better work. 


Saves solder. 
Write for leaflet 39.3. 


ANY SIZES CUT OR FOLDED 


sa COVENTRY RADIO 
sp ells Quality in Component Specialists since 1925 | | Biestriedl 
Tape & Wire Recording SPECIAL OFFER OF Instrument 


Repairers 


Heads, Amplifiers, Tape, etc. W_ RESISTORS 4-1 Watt r to the 


~ 

: d Industry. 
ORDER YOUR HIGH QUALITY 
TAP! Mecnanisn NOW! A selection of popular values | | én 


Constructor’s Envelope: Amplifier Equip- 100 FOR 10/6 POST PAID J | repairs by skilled craftsmen to ajl makes and types of 
Penanutie Tena tesarding ° (500 for 50/- post paid a Se ae Lara 
ne < Tape Recording”. roe (eB) ' P . P 2 ) Synchronous Clocks, ete, Quick ‘eliverea—tor speedy 


aad SEND NOW WHILE STOCK LASTS | estimate send defective instrument by registered post to 
“erite for Latest Price List, | 


__AupicRaps trp—l|| COVENTRY RADIO, | (BB eatin terme ter 


Repairers 
Dept. MR Great Hampton Street, 88 Dunstable R ; 341 CITY ROAD, E.C.1 
HOCKLEY. BIRMINGHAM. 18. 1 e Road, Luton, Beds Tel. Terminus 2489 


/'YOUR METER DAMAGED? 
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WIRELESS WORLD 


== THE MODERN BOOK co- 


Wireless World Diary, 


1951. 3s. 86d. 
Postage 2d. 


Television Receiving Equipment. By 
W. T. Cocking. 18s. Postage 8d. 


Television Servicing. By He!ler & Shulman. 
's. Postage 


Encyclopaedia of Radio and Television: 
1Ss. Postage 9d. 


Radio Engineers’ Handbook. By F. E. 
Terman. SOs. Postage 9d. 


The Theory and Design of Inductance 
seit. By V. G. Welsby. 18s. Postage 


Short Wave Wireless Communication. 
By Ladner & Stoner. 50s. Postage 9d. 


- * Reproduction. By G. A. Briggs. 


Postage 6d. 


E.M.G. 


Radio Servicing Equipment. 
Lewis. 25s. Postage 9d. 


Radio Valve Data. Compiled by Wireless 
World. 3s. 6d. Postage 3d. 


Basic Mathematics for Radio Students. 
By F. M. Colebrook. 10s. 6d. Postage 6d. e 


Principles and Practice of Radar. By H. E. e 
Penrose. 42s. Postage 9d. 


We have the finest selection of British and 
American radio books in the Country. Com- 
plete lists on application. 

* 


19-23 PRAED STREET 


(Dept. W.2) 


LONDON, W.2 


PADdington 4185 


By E. J. G. 


with minimum 
high pitched in: 
No distortion, 


Novel circuit, 


6 Newman St., 


A REMARKABLE 
ACHIEVEMENT IN 
FILTER DESIGN 


STEEP-CUTTING 
eatyonned VARIABLE 


Cuts at any re frequency between 4,000 
Average cheupnses of cut 30 db. per octave 
Connects between secondary of 

eg and speaker (15 ohms. rated imped- 
« Specially i valent for use with new micro- 


s 
Greatly redu reduces needle-hiss on ordinary records 
h note loss, 4 suppresses 
jo 


and no appreciable loss of 


vo! ¥ 
Leafiet available from the manufacturers 
patents pending. 


£4-10-0 


Trade Enquiries invited 
E.M.G. HANDMADE GRAMOPHONES, LTD. 
Telephone : ‘Museum 997 1-2-3. 


THE “FLUXITE QUINS” AT WORK 
“ This aerial mix-up's absurd 
You don’t need that wire, pon my word. 
To put your set r 
All 50u need is FLUXITE, 
Or 't' will only be seen and not heard !” 


See that FLUXITE is always by you—in 
the house — garage — workshop — wherever 
speedy soldering is needed. Used for over 40 
years in Government works and by leading 
engineers and manufacturers. Of al! iron- 
mongers—in tins, from 1/- upwards. 


_onamansysenetonenenehebapamenanansn-cnanssaheienencaanesiinme diab 

{TO CYCLISTS! For stronger wheels 

| that will remain round and true, here’s 

} a time tested tip. Tie the spokes where 

| they cross with fine wire ANI SOLDER, 

| It’s simple — with FLUXITE — but 
IMPORTANT. 


FILTER 


output trans- 


The FLUXITE GUN puts FLUX TE where you want 
it by a simple pressure Price 2/6. or Mlied. 36. 


FLUXITE 


SIMPLIFIES ALL SOLDERING 


— fer Book on rt of “ SOFT” Soldering and 

on O4se. SARDENING STREL and 

TEMPERING TOOLS with FLUX ITB. Price \deach 

FLUXITE LTD. (Dept. WW), BERMONDSEY 
STREET LONDON. $.E.1. 


Oxford St., W.!. 


RADIOMENDERS LIMITED 
FOR SPECIAL TRANSFORMERS AND REWINDS 
We specialise :n 
AMATEURS’ WINDINGS, TRANSFORMERS 


ALL TYPES, CHOKES, PICK-UP COILS, 
INSTRUMENT COILS, Etc. 


Highest workmanship Good Delivery 


RADIOMENDERS, LTD. 
Television & Radio Apparatus, Transformer & Coilwinders. 
123-5-7 Parchmore Road, 
THORNTON HEATH, SURREY 


LIV 2261. Trade enquiries invited. Established 16 years. 


“ADCOLA” 


Reg. Trade Mark 


SOLDERING INSTRUMENTS 


Reg. Design, "60202 
Designed for Wireless Assembly and Maintenance. 
SUPPLIED FOR ALL VOLT RANGES FROM 6/7v. TO 230/50v. 
The three Adcola Models cover the requirements of the 
Tel . Tel and Radar Engineers 
and assure thorough jointing. 
yin. dia. Bit. Standard Model — 22/6 
din. dia. Bit. Standard Model — 25/- 
tein. dia. Detachable Bit— — — 30- 
Patented in Eng'and and Abroad. 
Sole Manufacturers: 


ADCOLA PRODUCTS LIMITED 


Sales and Service: 50, CLAPHAM HIGH STREET, LONDON,S.W.4 
Tele.: MACaulay 4272. 


SWITCHES 


A. fF. BULGIN & CO. LTD. SYE-PASS ROAD, BARKING 


WALTON'S OF WOLVERHAMPTON 


The leading Midland Depot for Ex-Government Radio and Electronic 
Equipment. Are you on our Mailing List ? 4 — ou must miss 
Bargains. Here are a few recent additions : VEEDER (U.S.A.) 
COUNTERS 0-999 in steps of 1/10. Special tb. Price, 5/- each. 
Post 6d. BOXES of assorted or, aoe og Aw mainly BA 
sizes, pogretenins | contents |,000 Invaluable to all 
experimenters. High Grade (U ‘. es SLOWER MO S, ex- 
cellent for models, etc., 28 vole D.C. 10/6, post 9d., or complete 
with transformer for use on the mains, 21/-, pose I/-. NI-FE 
ACCUMULATORS. Ail are new and have never been filled with 
Electrolyte, but are slightly store soiled. Voltage 2.5 (2 cells), 
Cap. 15 A.P H. Act. s ze 24in. x 24in. x Bin. deep. List Price over 
50/-. = Special Price, 12/6 each, post |/-. 3 for 30/-, post 2/6. 
12 for £5. 


WALTON’S WIRELESS STORES 
203, STAVELEY ROAD. Wolverhampton (Moi! Orders) 
48, STAFFORD STREET, Wolvertampton (Callers Only) 
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ACRU-FINGER TOOLS 


are a Blessing to the Radio-Mechanic 
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ae 


for repairs as well as for — 


tion. Available for all B.A. sizes 


Ask for new leaflet 


THE ACRU ELECTRIC TOOL MFG. CO. LTD. 
123, HYDE RD. © ARDWICK @ MANCHESTER 


Printed in Great Britain for the Publishers, Iuirre & Sows Lp., Dorset House, Stamford St., London, 8.B.). by ComwwaLt Press Le Part Garden, Lon‘on, 8 BL Wireless 
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IN THE FASHION— Pfyyc/ 


TWIST PRON 


WHEN a fashion is popular with our 
customers it is our function to satisfy it. 
Currently, this applies to twist prong mounting 
on condensers—chiefly electrolytics. Whether 
this method has come to stay and whether it 
is really economical are points aside; the fact 
remains that the demand exists. As is fre- 
quently the case, T.C.C. offer not only what 
is wanted, but more besides. Illustrated and 
described here are various forms of twist 
prong mounting now available:— 


|“T.P. LECTROPACKS” 


Conventional T.P. mounting on the above; available 
on both |” and 12” diameter cans. Up to two sections 
can be provided in the smaller can, and up to three 
sections in the larger 


NOTE 


MOUNTING 


2 & 3 “ MULTIPICOPACKS” 


This is an alternative construction which provides a 
greater number of sections and has aluminium wires 
brought through rubber bungs to which are connected 
hot tinned soldering tags. Available in I” and 1} 
diameters. 


4 (a) This is a standard ** Lectropack *' normally used 
with two-hole clip fixing 


4 (b) Shows a specially developed T.P. clip. This is 
eminently suitable for making use of standard 
construction condensers held in stock —or for 
replacement purposes; for |” diameter cans only 


5 This shows T.P. clip (4.b.) fitted to standard 
** Lectropack *’ condenser (4.a.). 


The usual practice with T.P. mounting condensers is for the 


negative connection to be via the aluminium can. The cheapest way of doing 
this is to clip a strip of aluminium foil into the lip of the can during the 
closing operation but this leads to open-circuits due to chafing or 
cutting through the strip. 

The T.C.C. method is to double weld to the can—thus providing a sure 
connection and one which will withstand the high currents encountered with 
Television reservoir condensers. 


THE TELEGRAPH CONDENSER CO. LTD - RADIO DIVISION » LONDON + W.3 + Tel: ACORN 0061 (9 lines) 
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Why (4.8! and the 


RSIN MULTICORE 


Factory use 


A single dry or high resistance joint in 
telephone exchange equipment can mean hours 
of costly fault tracing. In the same way, a 
faulty ioint in a television receiver causes poor 
reception, and injures the reputation of the 
manufacturer. 


Faulty joints are usually caused when 
insufficient flux or inactive flux or no flux is 
present during soldering. The easiest way to 
prevent them is to use a cored solder in which 
an efficient flux is always present. Ersin 
Multicore Solder, with its three cores of extra- 
active, non-corrosive Ersin Flux, gives guaran- 
teed flux continuity, there are no solder lengths 
without flux. There is always a supply of flux 
available for the next joint, no extra flux is 
required. 


Reliability, freedom from waste and speed 
f operation, are just a few of the reasons 
why Ersin Multicore Solder is used by E.M.I. 
and by the G.P.O. Factory. Ersin Multicore is 
widely used by radio manufacturers and service 
engineers all over the world—even in the 
U.S.A., where freight charges and import duties 
taise its cost above that of the home product, 


n with Fr 


1M.1 ] P 


1 CARTON. 5 /- RETAIL. 


Alloy wc Approx. Lengt 
Tin/Lead ws per Cartor 


C 16014 60/40 18 feet 
Cc 16018 60 40 47 feet 
C 14013 40/60 16 feet 


C 14016 40 60 34 feet 


THREE 
sOLDER 


hia schihcdiee 


We will be pleased to send to manufacturers, without charge, new technical literature 
and bulk prices Service engineers and radio enthusiasts can obtain Size 1 cartons 
(prices on left) from most radio and electrical shops, 


Ersin Multicore Solder 
Wh, tinal Cvid Fold tn tha Vfold 


MULTICORE SOLDERS LTD., MELLIER HOUSE, ALBEMARLE ST., LONDON. W.1 * REGent 1411 


